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SECTION 1: INTRODUCTION 

The Region VII U.S. Environmental Protection Agency (EPA) tasked 

the Ecology and Environment, Inc., Field Investigation Team (E & E/FIT) 

through Technical Directive Document (TDD #F-07-8701-15 (Appendix A) to 

assist the Iowa Department of Natural Resources (IDNR) in evaluating 

the source of ground water contamination in the Atlantic Public ~ater 

Supply (PVS) in Atlantic, Iowa. This assistance was provided by the E 

& E/FIT as a demonstration of the soil-gas investigation technique. 

The objectives of this soil-gas survey were to define the areal extent 

of the ground water plume associated with the tetrachloroethene (PCE) 

detected in the municipal water supply, and to identify the source(s) 

of the PCE contamination. 

The soil-gas survey was conducted on August 24 through 28, 1987 by 

~ 5-person team. This report details the theory and methodology of the 

soil-gas investigation, and presents the results of the E & E/FIT in­

vestigation. The EPA Site Inspection Form (2070-13) is included as 

Appendix B. 
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SECTION 2: SITE DESCRIPTION AND LOCATION 

2.1 SITE LOCATION 

The city of Atlantic (population 7,789) is located in southwest 

Iowa approximately 75 miles west of the state capital of Des Moines, 

and 45 miles northeast of Council Bluffs (Figure 1). Atlantic's public 

water system is operated and maintained by the Atlantic Municipal 

Utilities (AMU), which is located at 15 West Third Street. The 

Atlantic public water system consists of 12 water wells, nine of which 

are presently on line. The well field is located in the N 1/2, SW 1/4, 

Section 4, and the SW 1/4, NE 1/4, Sec. 4, T76N, R36W of the Atlantic 

and Wiota Quadrangles, Cass County, Iowa (Figures 1 and 2) (Ref. 1 and 

2). 

2.2 SITE DESCRIPTION 

The AMU water well field is drilled in the wide, deep, pre-glacial 

valley of the East Nishnabotna River, which flows southwest across Cass 

County. The well field is adjacent to Troublesome Creek, a tributary 

of the Nishnabotna River. The average elevation of the study area is 

approximately 1,160 feet above mean sea level (MSL) (Figure 2). 

2.3 SITE CONTACTS 

Richard Stevens, Superintendent 

Atlantic Municipal Utilities 

15 West Third Street 

P.O. Box 517 

Atlantic, Iowa 50022 (712) 243-1395 

Kern Miller, Engineer 

Atlantic Municipal Utilities 

15 West Third Street 

P.O. Box 517 

Atlantic, Iowa 50022 (712) 243-1395 
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William "Burt" Hoeck, Water Manager 

Atlantic Municipal Utilities 

15 West Third Street 

P.O. Box 517 

Atlantic, Iowa 50022 (712) 243-1395 

Morris Preston, Supervisor, Abandoned/Uncontrolled Sites Section 

Iowa Department of Natural Resources 

Henry A. Wallace Building 

900 East Grand 

Des Moines, Iowa 50319 (515) 281-8690 

Pete Culver, Iowa State Coordinator/Superfund Branch 

Region VII U.S. Environmental Protection Agency· 

726 Minnesota Avenue 

Kansas City, Kansas 66101 (913) 236-2856 
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SECTION 3: SITE BACKGROUND 

3.1 SITE HISTORY 

Tetrachloroethene (PCE) was first detected in AMU well #7 at 170 

micrograms/liter (ug/1) in August 1982 during a water quality survey 

conducted by the Iowa Department of Natural Resources (IDNR). Periodic 

testing of Atlanticjs water wells through June 10, 1987, has consist­

ently shown PCE concentrations ranging from 150 to 260 ug/1 in well #7. 

Additional contaminants detected in well #7, and several of the other 

municipal wells, are trichloroethane, trans-1,2-dichloroethene, and 

chloroform. Table 1 illustrates the sampling results chronologically 

from August 1982 through June 1987. The most recent sampling of the 

AMU wells was conducted on June 10, 1987, by IDNR, and was observed by 

E & E/FIT. Eleven of the city's 12 wells were sampled. Well #5 could 

not be sampled because it is permanently capped. This is due to the 

construction of an electric substation which now exists at this well 

location. Well #12 was installed in August 1977 to replace well #5. 

PCE contamination has been detected in wells #2, #3, #4, #7, #9, 

and #10. Wells #3 and #7 have been taken off the water system due to 

elevated levels of contamination. From August 1982 to January 1986, 

well #7 was pumped at a rate of 80 gallons per minute (GPM) for 8 to 12 

hours per day into Buttermilk Creek, which serves as a drainage ditch 

for the surrounding area (Figure 3). 

Well #7 was shut down for a period of three months from January 

through March 1986 while city officials sought a remedy for the con tam-

ina ted well. In April 1986, officials of the IDNR and the AMU decided 

that well #7 should be pumped continually to Buttermilk Creek at a rate 

of 80 gpm until further notice. 

In November, 1987, IDNR and AMU officials discussed further re­

medial measures for well #7. IDNR and AMU officials concluded that 

well #7 should be pumped continually to the sanitary sewer system. The 

outflow from well #7 was rerouted via underground pipe to the 3rd 

Street sanitary sewer line located approximately 150 feet southwest of 

the well. The well commenced pumping at a continous rate of 80 gpm to 

the sanitary sewer system in December 1987. The discharge from well #7 

is routed via this system to the AMU waste water collection system· for 

treatment (Ref. 22). 
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TABLE-1 GROUND WATER. SURFAGE WATER, AND SEDIMENT SAMPLE RESULTS 8/82-6/87 

ATLANTIC PUBLIC WATER SUPPLY ATLANTIC,IOWA 
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i7 

~-
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3.2 POTENTIAL SOURCES 

Several potential sources of contamination were targeted for 

investigation during the Soil-Gas Survey. These sources were: 

0 

0 

AHU Power Plant - ~he Atlantic Power Plant may have had, at some 

time in the past, a disposal area on site. ~ell logs from wells 

#3 and #5 indicate fill material in the upper ten feet. Solvents 

may have been introduced to a cooling pond which existed on the 

the AMU property from 1945 to 1960. Solvents introduced to the 

pond would have leached to the shallow aquifer (Figure 2). 

Richard Stevens, Superintendent of AMU and ~illiam Hoeck, ~ater 

Manager of AMU, said that they firmly believe no chemical or solid 

wastes have ever been disposed of on the AMU grounds (Ref. 3). 

Commercial Sites - Several gas stations, auto service, and repair 

facilities are located within the drainage basin area of the site 

(well field). Several former commercial operations are of special 

interest because they were located hydrologically upgradient and 

in close proximity to the contaminated wells (Figure 2). A dry 

cleaning facility operated at 1205 East Seventh Street approxi­

mately 25 years ago. The same facility was used from 1960 to 1974 

by Shrauger Appliance as an appliance retailing facility. The 

Iowa Department of Transportation (!DOT) leased the site as a ma­

terials testing laboratory in 1974. The !DOT relocated its opera­

tion in March 1986 to a site east of Atlantic on East Highway 6. 

It is suspected that solvents were routinely used in both the dry 

cleaning business operations and by the !DOT. (Figures 2 and 3). 

A Hardee's restaurant is now located 250 feet east of the former 

!DOT lab facility. This property located at 1309 East Seventh 

Street was previously the site of a Town and Country Drive Inn 

(1976-1985) and the A&~ Drive Inn (1970-1976). Before 1970 this 

property was vacant. 

A bowling pin refinishing factory operated in Atlantic for 

several years in the area now occupied by the Sycamore Village 

Trailer Park, which is adjacent to Seventh Street and Mulberry 

3-4 



0 

0 

Street. The factory was consumed by fire several years ago. The 

exact dates of operation and ultimate destruction of the factory 

are presently unknown. It is believed that solvents were utilized 

in this factory's operation (Figures 2 and 3). 

Third Street Sever Line - A sewer line is located 50 feet south of 

well #7 and is oriented east-west paralleling the southern 

boundary of Third Street (Figure 2). This sewer line may serve as 

a conduit for contaminant migration, if a source exists west of 

well #7. 

Railroad - The Iowa Interstate Railroad (IIRR) operates a 

within the northern city limits of Atlantic. The railroad 

line 

line 

crosses the southern end of the water well field. Yell #7 is 

situated south of the tracks. The remaining 11 wells are north of 

the tracks (Figures 2 and 3). The railroad line was formerly 

operated by the Chicago, Rock Island, and Pacific Railway (CRI&P). 

Richard Stevens, AMU Superintendent, knows of three spills which 

occurred along this line while during the period of CRI&P owner­

ship. According to officials of the IIRR, records of these spills 

have been misplaced. It is believed that these spills occurred 

before 1969. Two of these spills are reported to have involved a 

load of automobiles and a molasses spill (Ref. 3). 

3.3 YASTE CHARACTERISTICS 

Tetrachloroethene (PCE, perchloroethylene, PERC, tetra-

chloroethylene, and 1,1,2,2-tetrachloroethylene) is used as a dry 

cleaning solvent; textile scouring solvent; dried vegetable fumigant; 

rug and upholstery cleaner; stain, spot, and rust remover; printing ink 

ingredient; heat transfer media ingredient; metal degreaser; and as a 

chemical intermediate in the production of other organic compounds 

(Ref. 4). Table 2 presents the physical properties of PCE and other 

selected volatile organic compounds (Ref. 4). 
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TABLE 2 

Properties of Selected Volatile Organic Compounds 

Atlantic PWS,_Atlantic, Iowa 

E & E/FIT, August 1987 

======================================================================================================================== 
Henry's 

Molecular Boiling Solu- Vapor Constant* Octanol;water 

Weight Density Point bility Pressure (Atm-m3 ) Partition 

Compound Formula (2m/mol) (gm/ml) oc Atm. mg/L mm Hg mole Coefficient 

------------------------------------------------------------------------------------------------------------------------
Trichloroethylene CHCl=CC1

2 
131.4 1. 46 87.0 1100 74.0 9.8X10-3 

2.29 

Tetrachloroethylene CC1
2

=CC1
2 

165.8 1. 62 121.0 140 18.6 19.8X10-3 
2.60 

Vinyl Chloride CH
2

=CHC1 62.5 0.92 -13.9 2700 760.0 6.4 N.D. 

1,2-Dichloroethane CH
2

C1CH
2
c1 99.0 1. 24 87.0 8700 82.0 1.1X10-3 

N.D. 

1,1,1-Trichloroethane ca
3
cc1

3 
133.4 1. 34 74.0 720 124.0 7.2X10-3 

2.49 

Carbon tetrachloride CC1
4 

153.8 1. 59 77.0 800 113.0 23.2X10-3 
2. 72 

Chloroform CHC1
3 

119.4 1. 49 61.0 8200 192.0 30.6X10-3 
1. 95 

N.D. Not Determined 

• Temperature 20°C 

Ref. 4 



PCE vaporizes readily and, when carried by surface water, a large 

percentage of PCE is lost through evaporation. It will generally leach 

through soils of low (<0.1%) organic carbon content. Prolonged ex­

posure of PCE to light accelerates decomposition (Ref. 5). During 

chlorination water treatment, it can be formed in small quantities (5 

ug/1) (Ref. 6). 

PCE metabolites bioaccumulate in humans to some degree with 

continued 

depression 

the liver 

exposure. High, acute exposure, >200 ppm, results in 

of the central nervous system and transient dysfunction of 

and kidneys.· The National Cancer Institute (NCI) has 

concluded that PCE is a liver carcinogen in mice but not in rats (Ref. 

4). Table 3 presents the projected upper limit for lifetime cancer 

risks for PCE and related compounds. PCE 

anaeorbic degradation in ground water 

has been shown to undergo 

in the following manner: 

tetrachloroethylene ~~ trichloroethylene ~~ dichloroethylene ~~ vinyl 

chloride (Ref. 7). 

PCE can be carried up the food chain, though it does not appear to 

biomagnify or concentrate as it moves up the food chain. It is 

generally eliminated rapidly from aquatic organisms and does not appear 

to affect aquatic plants. In view of the relative paucity of data on 

the long' term oral toxicity of PCE, estimates of the effects of chronic 

oral exposure at low levels cannot be made with confidence. The 

National Research Council Safe Drinking Vater Committee has recommended 

that studies to produce such information be conducted before final 

limits in drinking water are established. The EPA has not determined 

the Maximum Contaminant Level (MCL) for PCE. An MCL range of 10 to 50 

ug/1 is under consideration. 
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TABLE 3 
Projected Upper Limit Lifetime Cancer Risks for 

Indicated Drinking ~ater Concentrations 
Atlantic P~S, Atlantic, Iowa 

E & E/FIT, August 1987 

===~============================================================================ 

Compound 

Trichloroethylene 

Tetrachloroethylene 

Carbon tetrachloride 

1,2-Dichloroethane 

Vinyl chloride 

(Ref. 4) 

Projected upper 
limit lifetime 
cancer risk 

10-4 
10-5 
10-6 

10-4 
10-5 
10-6 

10-4 
10-5 
10-6 

10-4 
10-5 
10-6 

10-4 
10-5 
10-6 

Concentrations in 
drinking water (ug/L) 

CAG* NAS** 

280.0 450.0 
28.0 45.0 
2.8 4.5 

90.0 350.0 
9.0 35.0 
0.9 3.5 

40.0 450.0 
4.0 45.0 
'0.4 4.5 

95.0 70.0 
9.5 7.0 
0.95 0.7 

200.0 100.0 
20.0 10.0 
2.0 1.0 

Assumes: Lifetime exposure of 70 years by 70 kg adult with a consumption of 2 
liters of water per day. Nonthreshold toxicity mechanism is operative 
at low doses in humans. Assimilation in humans at low doses is the 
same as animals at experimental doses. Interspecies (animal/human) 
dose scaling is proportional to body surface area. 

* CAG - EPA Carcinogen Assessment Group 
** NAS -National Academy of Sciences Safe Drinking Water Committee 
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SECTION 4: PHYSICAL SETTING 

4.1 CLIMATOLOGY 

The Cass County climate has been classified as continental. 

Changes in weather are frequent and can be pronounced. This is due 

mainly to the proximity of the county near two major storm tracks -­

one from the southwest and one from the northwest. 

Summers are warm and winters are cold, but prolonged periods of 

extreme heat and intense cold are rare. Temperatures range from 90°F 

to -20°F. Sunny skies and southerly winds prevail in summer. Winters 

are somewhat cloudy and the pre~ailing winds are from the northwest 

(Ref. 8). 

About 73 percent of the annual precipitation falls from April 

through September. On the average, rain is most abundant in June and 

August. The average yearly rainfall recorded in Cass County from 1980 

to 1986 was 39.1 inches (Ref. 8 and 9). The average snowfall received 

in the county is about 30 inches a year. From 1980 to 1986 the average 

winter snowfall totaled 25.1 inches (Ref. 9). Climatic records for 

Cass County from January 1980 to August 1987 are presented in Appendix 

c. 

4.2 TOPOGRAPHY AND DRAINAGE 

The city of Atlantic is part of an extensive glacial drift plain, 

which is mantled with loess. The area slopes gently toward the south-

west and is cut by streams that flow south and southwest. All of the 

valleys of the larger streams have a well developed flood plain that is 

bordered by an older flood plain, or second bottom. 

The chief streams dissecting the county are the East Nishnabotna 

River and Turkey, Troublesome, and Indian creeks. The East Nishnabotna 

River borders the city of Atlant~c to the west and northwest. 

Troublesome Creek, a tributary to the East Nishnabotna, borders the 

city to the north-northeast (Figure 4). 
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The Atlantic PVS well field is situated 

mature flood plain of Troublesome Creek. 

in the well developed, 

The flow direction of 

Troublesome Creek and several of its tributaries (drainage ditches) 

have been altered in the site area to reduce seasonal flooding. 

Troublesome Creek, located 800 feet north of well #7, was rerouted in 

the mid 1940s by straightening its southern meander which was adjacent 

to the former AMU cooling pond. The banks of Troublesome Creek are now 

located approximately 500 feet north of their original location (Figure 

2). Buttermilk Creek, located 25 feet north of well #7, has been 

altered to flow west for 2,000 feet near a railroad embankment of the 

Iowa Interstate Railroad. Buttermilk Creek resumes a northerly flow 

direction to Troublesome Creek through the AMU grounds (Figure 2). 

The topographic expression in the area of the site investigation 

is a broad, near level flood plain (0 to 3% slopes) bordering Trouble­

some Creek to the north and south. The gradient of the flood plain and 

creek channel through the site area to the confluence of Troublesome 

Creek and the East Nishnabotna River is to the southwest with a 2% 

slope or an approximate decrease in elevation of 10 feet per mile. 

Rolling hills border the flood plain, dipping north-northwest from the 

south and south-southwest from the north. The average elevation in the 

study area is 1,160 feet MSL (Figure 1). 

4.3 GEOLOGY 

4.3.1 Soils 

Ten soil types have been mapped in the immediate and surrounding 

area of the Atlantic PVS site. The units are: The Bremer silty clay 

loam; the Colo silty clay loam; the Judson silt loam; the Marshall 

silty clay loam, with 9 to 14 slopes; the bench forming Marshall silty 

clay loam; the Nevin silty clay loam; the Nodaway silt loam; the Zook 

silt loam; the Zook silty clay loam; and the Vabash silty clay loam 

(Figure 5, Ref. 8). 
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The soj] types mapped in northeast Atlantic are classified in 

specific soil associations. The Marshall-Bremer-Nevin Association is 

composed 

benches. 

of nearly level, well drained to poorly drained soils on 

The Wabash soil is also associated with this group. These 

formed from loess and alluvium. The Nodaway-Zook-Colo soils are 

Association is composed of nearly level, moderately well drained to 

poorly drained soils on bottom lands. The Wabash soil is also found in 

minor amounts with this group. The Judson silt loam has 0 to 2% slopes 

and generally makes up alluvial fans below upland drainageways. The 

permeability range within these soils is 0.8 to 2.5 inches/hr (0.6 x 
-6 -3 10 to 1.8 x 10 em/sec) (Ref. 8). 

4.3.2 Stratigraphy 

The stratigraphic units represented in the upper 200 feet of the 

subsurface in the northeastern area of Atlantic, Iowa, are presented in 

Figure 6. The geologic section presented in this figure is derived 

from well logs of the AMU water wells and from the Atlantic Coal and 

Mining Company test boring drilled in 1888 to a depth of 1,310 feet 

(Ref. 10). The stratigraphic units presented are (from youngest to 

oldest): 

0 Quaternary System - The Pleistocene sediments present in the area 

of the site investigation are approximately 30 to 40 feet thick. 

Pleistocene-age sediments consist of alluvium, loess, and glacial 

drift deposits. The alluvial deposits consist of sediments laid 

down along major streams and narrow upland drainageways. The 

texture of the alluvium varies widely as it is dependent on the 

source material and the time it was deposited. The alluvial 

material is made up of sand and gravels alternating with clay. 

Loess, which was deposited by wind, is a gritless loam 

intermediate with particles sized between fine sand and clay. Its 

loose texture makes it highly permeable. The surficial, yellow 

loess is usually underlain by a blue-gray loess or a reddish loam, 

intermediate in texture and color between loess and the red 

residual clays or the red weathered clays of the drift on which it 
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rests. The glacial till or drift deposits consist principally of 

sediments deposited during the Kansas glaciation, which was the 

second glaciation of the Pleistocene-age. The deposits of this 

second ice invasion consist largely of a calcareous clayey till 

containing many small pebbles and sparse boulders. Little 

stratified material is observed or associated with the Kansan 

drift. The till is blue-gray in color where unweathered and 

reddish in color when oxidized. 

The Upper Cretaceous sedim~nts present in the Atlantic area are 

represented by the Dakota Sandstone. The Dakota Sandstone 

unconformably underlies the Pleistocene (Kansan drift) and 

overlies the Paleozoic formations with pronounced unconfo~mities. 

The Dakota is a coarse-grained ferruginous sandstone, very poorly 

cemented and locally interbedded with seams of clay. In places it 

contains beds of very fine, white to buff, discontinuous sand. 

The Dakota is approximately 40 to 60 feet thick in the AMU well 

field area. 

Bedrock in the Atlantic, Iowa, area is composed of shale and 

limestone of the Carboniferous period and belongs to the Missouri 

Series of Pennsylvanian age. These rocks are exposed in the 

valley of the East Nishnabotna River. The sediments of the 

Missourian series are chiefly calcareous gray-blue-red shales 

interbedded with heavy and persistent beds of gray-blue limestone. 

The Pennsylvanian-age sediments underlying Atlantic, Iowa~ are 

approximately 725 feet thick. The upper 80 feet consists of red 

to blue shale with interbedded gravels. The first limestone beds 

encountered occur below this shale interval and are approximately 

15 feet thick (Ref. 8 and 10). 

4.4 HYDROGEOLOGY 

The water-bearing units utilized in Cass County are the alluvial 

sands and gravels, loess sands, and drift sands of the Pleistocene, 

Upper Cretaceous Dakota Sandstone, and Pennsylvanian limestone 

(Missourian stage). 
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The Atlantic PVS receives its supply of water from the 50 to 100 

foot deep sands and gravels that fill the valley bottoms of the East 

Nishnabotna River and Troublesome Creek and from the Dakota Sandstone. 

These sands and gravels afford an inexhaustable water supply at depths 

of 20 to 100 feet. The water-bearing bed lies 50 to 80 feet below the 

surface and consists of an angular-grained, white sand with some 

gravel. Above this bed are many layers of clayey silt alternating with 

beds of sand and gravel, some of which are water bearing. The aquifers 

of concern in the study area, the Pleistocene glacial drift and the 

Dakota Sandstone, are unconfined aquifers that are hydrologically con­

nected. Observed ground water flow direction is to the northwest to­

wards Troublesome Creek and the East Nishnabotna River. Pump rates 

from wells in this shallow aquifer range from 300 to 500 gallons per 

minutes (gpm). The observed static water level in the wells is ap­

proximately 14 feet but this level varies with weather and rainfall. 

The wells respond within 24 hours to heavy rainfall or rise of Trouble­

some Creek and the East Nishnabotna River (Ref. 10 and 11). Test in­

formation and well logs of several of the AMU wells are presented in 

Appendix D. 

The first aquiclude encountered beneath the site and well field 

area are the impermeable, calcareous, gray-blue-red shales belonging to 

the Missourian Series of Pennsylvanian-age. These shales are en­

countered at a depth of 85 to 90 feet and are approximately 80 feet in 

thickness. The Pennsylvanian sediments underlying Atlantic, Iowa are 

approximately 725 feet thick and consist predominatly of calcareous 

shales interbedded with limestone. The first limestone beds are en­

countered at a depth of 170 feet (Ref. 10) 
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SECTION 5: FIELD ACTIVITIES 

5.1 SOIL-GAS SURVEY 

The Atlantic PYS soil-gas investigation was conducted the week of 

August 23, 1987. A soil-gas sample grid consisting of 75 points was 

initially laid out over the study area. The spacing interval between 

sample points was 200 feet. Initial sample collection was concentrated 

at the former Iowa Department of Transportation (IDOT) Lab/Dry Cleaning 

facility location. Sample collection proceeded from this location, 

north-northwest in the direction of ground water flow toward wells #2, 

#3, #4, and #7. Additional potential contaminant sources were 

evaluated as the soil-gas survey proceeded in this direction. These 

potential sources were the former bow~ing pin factory site, located in 

the Sycamore Village Trailer Park, the Third Street sewer line, and the 

former AMU cooling pond location (Figures 2 and 7). 

Sampling locations were deleted or added as the s~il-gas sampling 

progressed through the study area. As the contaminant plume boundary 

was delineated by negative sample results, perimeter sample locations 

beyond the plume boundary were not pursued. The number of sample 

points were further reduced by electing to revise the sample spacing to 

400 feet through the Sycamore Village Trailer Park and adjacent 

residential areas. Additional sample locations were added as in-fill 

sample points in areas where elevated levels of PCE were detected. 

Soil-gas samples were collected at a depth of 5 to 6 feet. A final 

sample grid of 81 points was laid out; of these, 55 points were sampled 

and analyzed. Figure 7 depicts the 81 points of the sample grid and 

the location of the 55 soil-gas samples collected. 

5.1.1 Soil-Gas Theory 

The soil-gas method is based on the theory that volatile organic 

pollutants evaporate out of ground water (phreatic zone) into the 

available pore space in the overlying sediments and migrate upward by 

molecular diffusion. Their tendency to escape from the ground water 

into the soil-gas is a function of their concentration in the phreatic 
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zone, aqueous solubility, and vapor pressure. Contaminated 

water acts as a source and the above ground atmosphere as a sink. 

ground 

This 

establishes a contaminant concentration gradient in the soil-gas that 

allows for a vertical flux of contaminants from the water table to the 

ground surface. 

Ideally, the concentration of the contaminant at any given depth 

in the soil-gas is a function of its concentration in the phreatic 

zone. In practice, the concentration gradient between the water table 

and ground surface in the soil-gas may be distorted by hydrologic and 

geologic variables such as perched water or other impermeable 

materials. However, the geologic and hydrologic variables seldom 

distort the soil-gas distribution sufficiently to preclude an 

approximation of the ground water contamination. Diffusion of 

contaminants will generally occur around geologic and hydrologic 

barriers unless they are of great lateral extent compared to the area 

of the plume. The principal parameters that enhance diffusive movement 

of volatile contaminants are high air porosity and low soil moisture. 

Diffusion occurs most readily through sand and gravel-type mediums 

(Ref. 12). 

5.1.2 Soil-Gas Field Methods 

The soil-gas contaminant investigation method is used to detect 

volatile chemicals such as industrial solvents, cleaning fluids, and 

petroleum products, by searching for their vapors in shallow soil-gas. 

The target compound of the Atlantic investigation was tetrachloroethene 

(PCE). The sample acquisition technique used byE & E/FIT consists of 

pumping a small amount of soil-gas (10 to 20 liters) from the shallow 

subsurface through a hollow probe. The probe is connected to 8 feet of 

black iron extender pipe and driven 5 to 6 feet into the subsurface. 

The EPA's Central Mining Equipment (CHE) model 45 drill rig was used to 

hydraulically drive the probe and extender pipe. 

When the soil-gas probe is in position at the designated subsur­

face interval, the extender pipe is coupled with a "t" fitting to which 

the soil-gas collection apparatus is connected (Figure 8). An 
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electric p~mp is used to purge the system of ambient air and to create 

a vacuum in the system. Once a vacuum has been established in the 

system, a value on the outtake side of the collection bulb is closed, 

creating the pressure-concentration gradient necessary for diffusion to 

occur. The vacuum gauge is monitored until the system re-establishes 

normal atmospheric pressure. The intake value is then closed, 

isolating the sample from the system. The collection bulb is removed 

and transported to the mobile lab for analysis. 

This technique provides positive purging of ambient air from the 

soil-gas collection system, decreasing the chances of sample dilution 

and/or contamination from atmospheric air. In the event that a vacuum 

could not be established at a particular sample location, it was noted 

in the logbook and a sample was collected after 3 to 5 liters of air 

had been purged. 

5.1.3 Soil-Gas Analysis Procedures 

An Analytical Instrument Development, Inc. (AID) Model 511 

portable gas chromatograph (GC) equipped with a tritium electron 

capture detector and a 6-foot by 1/8-inch stainless steel column was 

used to analyze soil-gas samples for PCE (Appendix E). Instrument 

calibration was performed before injecting soil-gas samples. Calibra­

tion was accomplished by injecting known masses of PCE standard into 

the GC and measuring the corresponding instrument response. A calibra­

tion curve was constructed by either plotting the data or performing a 

linear regression analysis of the data. A minimum of three injections 

for each standard mass were made. 

Soil-gas samples (unknown) were injected into the GC (after 

calibration) for analysis. The instrument response for the unknown was 

compared to the standardized instrument response to determine the mass 

of unknown injected. The mass per liter of sample was then calculated 

and reported as micrograms of PCE per liter of soil-gas. 

The volume of soil-gas injected varied to maintain the response in 

the linear range of the instrument. The largest sensitivity was 0.001 

micrograms of PCE per liter of soil-gas. The minimum levels reported 

were established at three times the measured background concentrations. 
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5.2 SOIL SAMPLES 

A total of three soil samples (Figure 7) were collected using a 

hollow steel soil corer. These samples were collected from hot spots 

identified by the soil-gas survey, to determine PCE concentrations in 

the upper soil horizon. Sample series number IK994 was assigned to 

this activity. Sample 001 was collected at soil-gas sample location 

001 located 75 feet northeast of the former !DOT Lab facility. The 

sample was collected from a depth interval of 4 to 5 feet and consisted 

of a dark-brown to gray-black argillaceous soil. Sampl~ 002 was col­

lected at soil-gas sample location 005 located 30 feet north of the 

northwest corner of the Hardee's Restaurant. The sample consisted of 

two aliquots spaced 5 feet apart, each of which was collected at a 

depth interval of 2 to 3 feet. The sample consisted of a dark-brown, 

silty to sandy soil. Sample 003 was collected at soil-gas sample loca-

tion 077 located 30 feet north of the northeast corner of the Hardee's 

Restaurant. The sample consisted of five aliquots spaced 5 feet apart, 

each of which was collected at a depth interval of 1 to 4 feet. The 

sample consisted of a dark-brown to light-gray, silty to sandy soil 

(Figure 7). 

All samples were homogenized in aluminum pans and placed in the 

appropriate sample containers. Soil samples were delivered to the EPA 

Region VII Lab for VOAs, BNAs, and pesticides analysis (Table 4). 

Standard EPA sample preparation, packaging, and delivery procedures 

were. observed. 

5.3 QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES 

E & E/FIT soil-gas investigation procedures were conducted under 

strict sampling protocol. The iron soil-gas probes were thoroughly 

decontaminated between each use to eliminate the possibility of cross 

contamination. · Decontamination consisted of several washes and rinses 

with deionized water and steam cleaning. The soil-gas collection 

system. was checked continually for leaks and was subjected to periodic 

contamination checks by running system blanks. Glass syringes and 

glass 

95%, 

soil-gas collection bulbs are purged with P-5 carrier gas (argon 

methane 5%) and baked out between each probe location sample. 
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TABLE 4 
SOIL SAMPLE SUMMARY 

Atlantic PWS, Atlantic, Iowa 
E & E/FIT, August, 1987 

Sample Series IK994 

=================================================~==============================· 

Sample 

001 

002 

003 

Location 

75 Ft. N of Former !DOT 
Lab Facility 

30 Ft. N of NW Corner of 
Hardee's Restaurant 

30 Ft. N of NE Corner of 
Hardee's Restaurant 

Depth 
(feet) 

4-5 

2-3 

1-4 

Aliquots 

1 

2 

5 

Description 

Dark-brown to 
gray-black, 
argillaceous 
soil 

. Dark-brown, 
silty to sandy 
soil 

Dark-brown to 
light-gray, 
silty to sandy 
soil 

Note: All samples were submitted for VOA, BNA, and pesticides analysis. See 
Figure 7 for sample locations. 
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Standard EPA and E & E/FIT soil sampling protocols and quality 

control/assurance guidelines were observed during all soil sampling 

activities. 

5.4 SITE SAFETY 

Level 

soil-gas 

protection 

monitoring 

D personal protection 

investigation and soil 

was available had the 

been exceeded of if 

was employed while conducting the 

sampling activities. Level c 
action level (1 ppm) for HNu 

obvious hazards had been present. 

Standard safety procedures and equipment were used during drilling 

operations. Site safety procedures were strictly enforced. 
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SECTION 6: ANALYTICAL DATA 

6.1 SOIL-GAS 

The Atlantic soil-gas investigation successfully delineated a PCE 

plume with a point source located in the area surrounding sample 

locations 01, 02, 05, 77 (Figure 9). PCE was detected at these sample 

locations at 11.21, 35.60, 119 and 76.9 ug/1, respectively. The 

highest concentration detected, 119 ug/1 at sample location 005, was 30 

feet north of the Hardee's Restaurant and approximately 200 feet east 

of the former IDOT lab/former dry cleaning facility (Figure 9). 

The orientation of the PCE plume is along a northwest-southwest 

axis, centered diagonally through the Sycamore Village Trailer Park, 

following the local ground water flow direction to the northwest. The 

highest detected PCE concentrations, excluding those detected at the 

point source, are around the axis of the plume. Other PCE concentra­

tions around the plume axis ranged from 1.20 to 6.20 ug/1. PCE concen­

trations detected in samples 62 and 63, collected south and north of 

well #7, were 2.70 and 3.80 ug/1, respectively. 

Soil-gas samples collected in the other potential source areas 

were found to have negative 

contamination. Samples 36 and 

potential as a source of the 

37, collected at the location of 

PCE 

the 

former bowling pin factory, had measured levels of 0 ug/1. Samples 

59, 60, 62, 64, and 65, collected in the vicinity of the Third Street 

sewer line, had detected levels of 1.20, 0, 2.70, 1.30, and 2.90 ug/1, 

respectively. These detected PCE levels are not oriented along the 

east-west axis of the sewer line. The detected levels of PCE decreased 

westward along the sewer line indicating that a PCE source is not 

located to the west (Figure 9, Table 5). 

Samples 72, 73, and 74, collected at the former AMU cooling ponds 

location, had measured PCE levels of 0, 0.20, and 0 ug/1, respectively 

(Figure 9, Table 5). 

The configuration of the PCE plume contaminating the ground water 

of Atlantic, Iowa, is illustrated in Figures 9, 10, and 11. Figure 9 

is a hand-contoured, two-dimensional representation that depicts the 

areal extent of the plume. Figure 10 is a computer-generated map of 
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TABLE 5 
Soil-Gas Data 

Atlantic PYS, Atlantic, Iowa 
E & E/FIT, August 1987 

=======~====================================================~========= 

Sample # 

1 
2 
3 
4 
4A 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

Results in ug/1 

11.21 
35.60 
0.03 
0.39* 
0.70* 

119.0 
NST 

0.30 
NST 
NST 
NST 

0 
0 
0 
0 
0 
0 

1.20 
NST 

0 
6.20 
5.30 

NST 
0.20 

NST 
0.10* 
0.10 

NST 
1.30 

NST 
0.50 

NST 
2.10 

NST 
NST 

0 
0 
0 
0 

NST 
NST 

Sample # 

41 
42 
43 
44 
45 
46 
47 
48 
49 
so 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

Results in ug/1~ 

2.80 
NST 

0 
2.20 

NST 
1.20 

NST 
NST 

0 
NST 

0 
NST 

0.50* 
0 

NST 
0 

NST 
2.70 
1.20 

0 
0.80 
2.70 
3.80 
1.30 
2.90 

NST 
0 

0.40 
0.50 
4.30 

NST 
0 

0.20 
0 

NST 
NST 

76.9 
3.60 

0 
0.46 

====================================================================== 
NST = No sample taken 
* Full vacuum release was not established in taking sample. This 

was due to high clay content in soil. Concentrations expected to 
be higher than field measurements indicate. 

6-3 



0 

3500 

3000 

2500 

2000 

1500 

1000 

500 

500 1000 

ATLANTIC 
MUNICIPAL UTILITIES 

1500 2000 2500 jooo 

3500 

---- IOW,.q !Nr, 
- -----1 ___ ERSTATE R 3000 

-..,.., _____ ~ILROAD 
I ----1 ----

o., 

U.S. HIGHWAY 6 

FORMER IOWA DOT LAB SITE 

ffiRMER OO~~v~ , • 

. lrLj) 
~ 

ATLANTIC PUBLIC WATER SUPPLY 
AT LAN TIC, LOWA 

0 
~ 

1500 

FEET 

!CONCENTRATION CONTOURS IN ug/ll 

2500 

2000 

1500 

1000 

500 

I 
N 

WASTE SITE TRACKING NO.: IA0194 
PREPARED BY: C. WILLIAMS 

ECOLO.GY & ENVIRONMENT FIT JAN. 1988 

FIGURE 10: AREAL EXTENT OF PCE PLUME 
!COMPUTER CONTOURED) 

6-4 



' 
4:) 

C) 

()_ 
."-

(,_j 

~ 
\..) 

~ 
Q_ 

~ 

~ 

ATLANTIC PUBLIC WATER. SUPPLY 
ATLANTIC, IOWA 

WASTE SITE TRACKING NO.: IA0194 
PREPARED BY: C. WILLIAMS 

ECOLOGY & ENVIRONMENT FIT JAN. 1988 

FIGURE 11: 3-DIMENSIONAL REPRESENTATION 
OF PCE PLUME 

6-5 



the PCE plume in a two-dimensional form, similar to Figure 9. Figure 

11 i~ a computer-generated, three-dimensional form~t, created with X, 

Y, and Z coordinates, with Z representing the detected PCE 

concentration at each sample point. Computer graphics were generated 

by the Compaq personal computer (PC) using the Golden Software, Inc. 

SURFER program. Figure 11 clearly illlustrates the point source of the 

PCE located between the former IDOT lab/dry cleaning facility site and 

the Hardee's restaurant. From the point source, the plume migrates 

north-northwest to AMU well #7. The approximate dimensions of the PCE 

plume are 3,000 by 1,000 feet. The leading edge of the detected PCE 

plume, as mapped, terminates at the southern boundary of the AMU pro­

perty approximately 400 feet northwest of well #7. 

6.2 SOIL SAMPLES 

Soil samples IK994001, 002, and 003, collected from within the 

point source area, confirmed the existence of PCE contamination in the 

subsurface (Table 6). The volatile organic compounds identified in 

soil sample 001 were 1,1,1 trichloroethene (methyl chloroform), .quali­

tatively identified (CLP M Code) at 4.0 ug/kg, and tetrachloroethene 

(PCE) which was qualitatively identified at 2.0 M ug/kg. Di-n-butyl-

. phthalate, a semi-volatile (PAH) organic compound, was qualitatively 

identified at 110 M ug/kg. No pesticides were detected in soil sample 

001. The volatile organic compound 1,1,1 trichloroethane was quali­

tatively identified at 6.0 M ug/kg, and PCE was identified at 20 ug/kg. 

The PAHs detected in sample 002 were phenathrene, identified at 420 

ug/kg, and anthracene, which was qualitatively identified at 99 M 

ug/kg. The pesticides dieldrin and endosulfan sulfate were detected at 

concentrations of 9 and 41 ug/kg, respectively. 

PCE was detected in soil sample 003 at 29 ug/1. Soil sample 003 

also exhibited the highest number of detected PAHs. Benzo (B) fluoran­

thene was detected at 500 ug/kg, and the following compounds were 

qualitatively identified: diethylphthalate at 88 M ug/kg; phenanthrene 

at 160 M ug/kg; fluoranthene at 380 M ug/kg; pyrene at 340 M ug/kg; 

benzo (A) anthracene at 220 M ug/kg; chrysene at 220 M ug/kg; 
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TABLE 6 
Soil Sample Results 

Atlantic P~S, Atlantic Iowa 
E & E/FIT, August 1987 

Sample Series IK994 

~==============~====================================================== 

Compound 
(ug/kg) 

Volatiles 

1,1,1 Trichloroethane 
Tetrachloroethene (PCE) 

Semi-Volatiles· 

Diethylphthalate 
Phenanthrene · 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Benzo(A)Anthracene 
Chrysene 
Benzo(A)Fluoranthene 
Benzo(A)Pyrene 
Indeno(1,2,3-CO) 

Pyrene 

Pesticides 

Dieldrin 
4,4'-00E 
Endosulfan Sulfate 

0 001 

4.0M 
2.0M 

NO 
NO 
NO 

110. OM 
NO 
NO 
NO 
NO 
NO 
NO 

NO 

NO 
NO 
NO 

002 

6.0M 
20.0 

NO 
420.0 

99.0 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 

9.0 
NO 

41.0 

003 

NO 
29.0 

88.0M 
160.M 
NO 
NO 
380.0M 
340.0M 
220.0M 
220.0M 
500.0 
240.0M 

180.0M 

NO 
8.4M 

27.0M 
~==============~============================================~========= 

NO = not detected 

J = Compound was qualitatively identified; however, compound failed to 
meet all QA criteria and therefore is only an estimated value. 

H Compound was qualitatively identified; however, quantitative value 
is less than contract required detection limits (CLP data); or 
value is less than limit of quantification (EPA data). 

Note: Only detected levels are reported. See Figure 7 for sample 
locations and Appendix F for complete analytical results. 
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benzo (A) pyrene at 24.0 M ug/kg; and indeno (1,2,3-CD) pyrene at 180 M 

ug/kg. The pesticides 4,4'-DDE and endosulfan sulfate were 

qualitatively identified at 8.4 M and 27. Mug/kg, respectively. 

Hydrocarbons, molecular sulfur, unsaturated hydrocarbons, and 

benzo (J) fluoranthene were tentatively identified in the soil samples. 

These compounds and their estimated concentrations are listed in the 

data transmittal of soil sample analytical results, which is attached 

as Appendix F. 

6.3 MONTHLY PRECIPITATION (1980-1987) VS. DETECTED PCE CONCENTRATION 
IN WELL·#7 

As part of the study, the concentrations of PCE detected in well 

#7 were compared to the monthly rainfall totals recorded in Atlantic, 

Iowa, since January 1980. Precipitation statistics were gathered from 

the National Climatic Data Center located in Ashville, North Carolina. 

Recorded snowfall totals were converted to rainfall using the ratio of 

10 inches of snowfall equal to one inch of rainfall (Ref. 13). 

The precipitation data and PCE concentration data for well #7 

plotted chronologically suggests that a direct relationship exists 

between the periods of peak rainfall and elevated concentrations of PCE 

detected in well #7 (Figure 12). Though well sampling data is spora­

dic, a lag period is observed between the periods of peak rainfall and 

elevated PCE levels. This is best illustrated by comparing the graphic 

data for the time intervals from June 1983 to December 1985, and 

January 1986 to June 1987. From the emerging pattern, it is hypothe­

sized that if well #7 had been sampled after the record rainfall of 

10.57 inches observed in the month of August 1987, an elevated level of 

PCE would have been recorded in well #7. This is dependent however, on 

the original volume of PCE spilled at the point source, the time that 

has passed since the occurrence of the spill, and the depletion and 

degradation rates of the PCE source. These facts are unknown. Because 

the PCE source is not continuous; but rather a one-time qccurrence, the 

overall trend of PCE levels in well #7 should be decreasing over time. 
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SECTION 7: DISCUSSION OF RESULTS 

The PCE contamination affecting the Atlantic PVS has been shown by 

the soil-gas investigation to be originating from a point source 

located 200 to 250 feet east of the former !DOT lab facility/former dry 

cleaning facility and 30 feet north of the Hardee's restaurant. The 

PCE plume originating from this point source is migrating through the 

sands and silts of the shallow drift aquifer and Dakota Sandstone by 

the process of advection. Advection is the dominant factor by which a 

dissolved solute is transported by the bulk motion of flowing ground 

water. The ground water flow direction in the study area is north­

northwest following the local topography. The observed ground water 

velocities for a uniform sandy shallow aquifer can range from one 

meter/year (m/y) to 100 m/y. In most cases, however, the flow veloci­

ties under natural gradient conditions are between 10 and 100 m/y (Ref. 

14). In the zone of influence of a high capacity well or well field, 

the artificially increased gradient substantially increases the local 

ground water velocities and the average travel times for ground water 

flow are reduced. This is the case in the Atlantic PVS, where the AMU 

well field is approximately 3,000 feet north-northwest of the point 

source. Because of the well field's influence, the PCE travels through 

the subsurface at a faster rate than normally expected in the shallow 

aquifer system. 

The dissolved contaminant PCE also spreads as it moves with the 

ground water. This process, called dispersion, results from two basic 

processes: molecular diffusion and mechanical mixing. Dispersion and 

mechanical mixing during transport results in the dilution of the PCE 

with maximum concentrations diminishing with increasing distances from 

the source. The PCE plume delineated in Atlantic, Iowa, is consistent 

with these principles (Figure 9, 10, and Plat 1). Maximum 

concentrations are observed within a 100-foot radius of the point 

source with PCE concentrations ranging from 11.21 to 119 ug/1. PCE 

concentrations rapidly decrease as the geographic limits of the plume 

are approached. 

7-1 



7.1 ATTRIBUTION 

7.1.1 Volatiles (PCE) 

The soil-gas study and soil sample results indicate that the PCE 

is originating from an area located 200 to 250 feet east of the former 

!DOT lab facility/former dry cleaning facility. The !DOT was the most 

recent occupant of the building located at 1205 East Seventh Street, 

utilizing the structure as a material testing laboratory from 1974 to 

1986. Solvents were routinely used by the !DOT at this facility. The 

!DOT relocated its operation in March 1986 to a site east of the city. 

A dry cleaning facility is believed to have operated at this 

structure in the years preceding 1960. PCE is a common dry cleaning 

solvent and is highly suspected to have been used during the dry 

cleaner's operational years. 

Relatively small amounts of PCE (tens of gallons of pure solvent) 

can significantly contaminate ground water. A spill of this size could 

for several years exceed the proposed maximum acceptable limits of PCE 

of 10 to 50 ug/1 in well #7, located 3,000 feet northwest of the con­

taminant source. The !DOT lab operations and/or the dry cleaning 
I 

operation are highly suspected sources of the PCE contamination. 

Because the appearance of PCE in the Atlantic PWS wells may post-date 

the actual occurrence of the PCE spill by as much as twenty years, it 

is difficult to exclude either the former operations of the dry 

cleaning business or the former operations of the !DOT lab as the con­

taminant source. If ground water velocities could be measured, util­

izing a dye-trace method, the travel time for PCE from the point source 

to well #7 could be measured. This information would be important in 

determining an approximate time of the PCE spill. 

From the available data and information, it is hypothesized that a 

PCE spill occurred at or near the former site of the !DOT lab/dry 

cleaning facility in the past 10 to 20 years. A portion of the liquid 

PCE would have volatilized to the atmosphere, and the remaining PCE 

would have migrated by surface runoff and ground water flow to the 

topographic low where the Hardee's Restaurant is now located (1309 E. 

Seventh Street). 
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The migration of PCE to the present 

expediated if the PCE had been introduced 

source area may have been 

to the Seventh Street storm 

sewer system. This storm sewer system was constructed on the north 

side of Seventh Street in 1952. It was designed to flow east to the 

existing drainage ditch, Buttermilk Creek, which is the natural 

drainage feature receiving surface runoff from the area. In 1985, 

Seventh Street was reconstructed and the storm sewer system was 

relocated to the south side of Seventh Street. The flowline was 

designed to flow east to the existing drainage feature as well. Storm 

water intake exists adjacent to the former !DOT lab/dry cleaning 

facility and the Hardee's Restaurant (Ref~ 15). The storm sewer system 

may have served as a conduit for PCE migration eastward following the 

topographic gradient. Soil samples collected from a depth of 3 to 6 

feet along the south side of Seventh Street indicate that _coarser 

material was added as fill material during relocation of the storm 

sewer system. Similiar conditions are believed to exist along the 

former storm sewer system pathway. The coarser fill material would 

have greater porosity and transmissivity properties for surface water 

and contaminant infiltration to the ground water below. 

From the topographic low, which served as a collection point for 

the PCE contaminated surface water and ground water, the PCE then 

-migrated with ground water flow to the north-northwest. The PCE plume 

originating from the point source travelled beneath the Sycamore 

Village Trailer Park following the hydraulic gradie~t to well #7. The 

cone of depression formed from pumping well #7 increased the hydraulic 

gradient surrounding the well and thus increased the travel rate of the 

PCE plume to well #7. 

Figure 13 depicts the hypothesized sequence of events leading to 

the PCE contamination of the AMU well field. 

7.1.2 Semi Volatiles 

Eleven semi-volatile compounds were positively identified or 

qualitatively identified in the soil samples collected. These samples 

were collected within 5 to 10 feet of Seventh Street (US Highway #6), a 

major automobile and truck transportation route. 

7-3 



I I 
I 

- I I 

•s 
STATION 9 t 

AMU POWER. 

_, ___ ,__ , I 

I I ;'---,_,_'t--1--_,_IL_~ 
AMU WATER 

DISTRIBUTION 
CENTER 

WASTE SITE TRACKING NO.: IA0194 
PREPARED BY: C. WILLIAMS 

PUMPING INFLUENr.E (r.one Of Depression) 
OF WELL 7 INTERr.EPTS f>r.E PLUME 

WELL 7 CONTINUALLY PUMPED TO WASTE, TO HALT 
FURTHER ENCROACHMENT OF PCE PLUME 

___ , ___ , ___ , __ 
_ , ___ , ___ , 

PCE TRAVELS VIA GROUND WATER ---~---1 _fiA.tl_.q0AD 
!Advection & Dispersion) 

TO AMU WELL 7 AND SOUTHERN 
LIMITS OF AMU WELL FIELD 

PCE TRAVELS VIA SURFACE 

' I 

?J 
e 

EXPLANATION 

BUILDING 

WELL 

DIRECTION OF SURFACE WATER 
FLOW 

DIRECTION OF GROUND WATER 
FLOW 

EXTENT OF PCE PLUME 

PCE HOT SPOT 

TOPOGRAPHIC CONTOUR 
<Contour Interval: 20 Feetl 

<Datum Mean Sea -Levell 

ATLANTIC PUBLIC WATER SUPPLY 
ATLANTIC, IOWA 

0 600 

SCALE 

300 

FEET -· -· -­_.. ---

f:ql eo·olo!!,. nrul t'll'·irolllllt'lll. iow. lJ' c·:EAL.ANO PARI( kANSAS 

FIT APRIL 1988 

FIGURE 13: HYPOTHESIZED MIGRATION 
ROUTE OF PCE 

7-4. 



The semi-volatile compounds belonging to the polynuclear aromatic 

hydrocarbon (PAH) group identified were anthracene, fluoranthene, 

pyrene, chrysene, phenanthrene, benzo (B) fluoranthene, indeno (1,2,3-

CD) pyrene, and benzo (A) pyrene. These PAHs, widespread in the 

environment, result from the incomplete combustion of carbon and 

hydrogen-containing fuels in combustion engines that power motor 

vehicles, as a by-product of refuse burning, or as a component of 

petroleum asphalt (Ref. 16 and 17). 

Anthracene and dibutyl phthalate are raw materials used in the 

formulation of insecticides 

contaminants (Ref. 16 and 17). 

and are now common environmental 

Dibutyl phthalate and diethyl phthalate 

are plasticizers that are used in many types of products including 

adhesives, resins, surface lubricants, and plastic products. Dibutyl 

phthalate and diethyl phthalate are known to be widely distributed in 

the environment and have been detected in various forms of marine life, 

in soil samples, and in both animal and human tissue (Ref. 16, 17, and 

18). 

7.1.3 Pesticides 

The pesticides dieldrin, 4,4'DDE, and endosulfan sulfate were 

detected in the soil samples collected. These pesticides are commonly 

used agricultural chemicals and are typically found in the soils of 

agricultural communities or in areas where pesticides have been 

introduced to control insect populations (mosquito; gypsy moth, etc.) 

(Ref. 19). 

7.2 ENVIRONMENTAL CONSIDERATIONS 

The Maximum Contaminant Level (MCL) for PCE has not been 

established by the EPA, although 10 to 50 ug/1 is the range currently 

under discussion. The highest PCE concentration detected in the 

Atlantic PVS was found in the sample of unfinished water in well #7. 

Since PCE was first observed in this well ·in August 1982, the recorded 

PCE levels have ranged from 150 to 260 ug/1. The remaining 10 func­

tional wells of the Atlantic PVS have not exceeded a level of 4 ug/1 

PCE (Table 1). 
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PCE metabolites bioaccumulate to some degree during continued 

exposure. High acute exposure results in depression of the central 

nervous system and transient dysfunction of the liver and kindey. The 

National Cancer Institute (NCI) has concluded that PCE is a liver car-

cinogen in mice but not in rats (Ref. 4). 

ed upper lifetime cancer risks for PCE. 

See Table 3 for the project­

PeE has not been detected in 

excess of <0.2 ug/1 in the finished drinking water of the Atlantic PYS. 
~ 

The concentrations of semi-volatiles and pesticides detected in 

soil samples collected are typical of those found in industrial and 

agricultural areas. These compounds are known to be widely distributed 

in the environment. The phthalates detected in soil samples 001 and 

003 are below the Occupational Safety and Health Administration (OSHA) 

exposure level of 2 mg/1 for these compounds (Ref. 16). The remaining 

PAHs detected in soil samples 001, 002, and 003 are likely the result 

of pyrolysis or incomplete combustion. These PAHs have been detected 

in automobile emissions, coal tar, petroleum asphalt, road dust, and 

sewage water. Human exposure to these compounds is primarily through 

inhalation of smoke from the incomplete combustion of organic com­

pounds. Benzo (B) fluoranthene, benzo (A) anthracene, and chrysene are 

slightly carcinogenic. Benzo (A) pyrene, which was qualitatively de­

tected in soil sample 003 at 240 M ug/1, is a potent carcinogen. Benzo 

(A) pyrene has been detected in cigarette smoke at levels ranging from 

0.2 to 12.2 ug/100 cigarettes, and in foods at low levels ranging from 

0.1 to 5 ug/1 (Ref. 16). The detected PAHs in soil samples 001, 002, 

and 003 were found at levels expected in an industrial~agricultural 

area such as Atlantic, Iowa. 

The pesticides 4,4'-DDE, endosulfan sulfate, and dieldrin were 

detected at low concentrations in the soil samples collected. 

Dieldrin, a cyclodiene, is ubiquitous in the environment and heavily 

bioconcentrated in the lipids of terrestrial and aquatic wildlife, 

humans, and foods~ Little is certain about the degradation and fate of 

this compound. The cyclodiene insecticides present the greatest hazard 

of residual pesticides, particularly in water (Ref. 20). The acute oral 

LDSO in rats for dieldrin is 37 to 87 mg/kg (Ref. 21). 
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The pesticide 4,4'-DDE is of moderate toxicity to humans and other 

organisms and is persistent in the environment. Little is certain 

about the degradation pathway of 4,4-DDE (Ref. 21). The acute oral 

toxicity of 4,4-DDE for humans is 250 mg/kg (Ref. 21). 

The pesticide endosulfan sulfate, a hexachloro compound qualita­

tively detected in soil samples 002 and 003· at low concentrations, is a 

central nervous system 

available. The acute 

suspension (Ref. 21). 

stimulant for which no specific antidote is 

oral LDSO for rats is 70 mg/kg in aqueous 

It has been shown that soil pesticide levels of Manhattan, Kansas, 

a representative urban-agricultural area, averages 0.15 mg/kg for 

4,4'-DDE and 0.04 mg/kg for dieldrin. Endosulfan sulfate was not 

detected in the Manhattan, Kansas, soil study (Ref. 19). 
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SECTION 8: SUMMARY AND CONCLUSIONS 

The E & E/FIT conducted a soil-gas survey for the city of 

Atlantic, Iowa, and the IDNR the week of August 24, 1987. This 

investigation was authorized by the Region VII EPA under TOO # 

F-07-8708-015. The soil-gas investigation successfully delineated the 

areal extent of a PCE plume and identified the geographic location of 

the PCE point source. The source of PCE has been placed 200 to 250 

feet east of the former Iowa Department of Transporation Laboratory 

facility/former dry cleaning facility and 30 feet north of the north­

west corner of the Hardee's restaurant facility. The dimensions of the 

PCE plume are approximately 3,000 by 1,000 feet with an orientation 

along a northwest-southeast axis. The plume extends north-northwest 

from the point source to its northern limit beneath the southern 

boundary of the AMU property, approximately 400 feet northwest of the 

contaminated AMU well #7. 

Three soil samples collected in the point source "hot spot" area 

confirmed the existence of PCE in the shallow subsurface. Several 

pesticides and 11 PAHs were identified in the soil samples as well. 

These pesticides and PAH compounds were detected at low concentrations 

and are ubiquitous to the environment. 
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PD 
1 A. Cost Center: ·- 2. TOO Number: - -
FT 13¢7 FIT ZONE II CONTRACT F ·t:P-:r- er-r/>/-/.5" 

Contract Number 68·01-7347 
1 B. Account Number: TECHNICAL DIRECTIVE DOCUMENT (TDD) 2A. Amendment: 

Fiftolr~SA 
~Administrative 

-- 0 Technical 

3A. Priority: 0High 38. Key EPA Contact: 

Ill Medium 
Name: ?e-!:J$;. Co.JL-1/l::-g_ Phone: 'IF3- -2 3~- zy,;.-~ 

OLow 

4A. Estimate of 48. Subcontract: 4C. Estimate of 5A. SSID Number: 58. CERID Number: 
Technical Hours: Subcontract Cost: 

9oo Nil NA (::r:4.1:>=> :-1 '19 5'4300) 

5C. EPA Site Name: 50. City/County/State: 

,frL.-1AIT/C. . P'-'Bt-/C. /.vA r&.IZ S"vP.P~Y 4r.t.AJ.Irtc.. / e.A ss /·I~•v--f 

6. Desired Report Format: 7 A. Activity Start Date: 7C::§"~ IJFormal Report 0 Standard Report OOther (Specify): ate: 
OLetter Report 0 Formal Briefing 1-t?-trr * .z -2..-s--ee/ 

SA. Type of Activity: 88. FIT/SCAP Goal: 

OPA 0 HAS Support 0 Enforcement Support 0Training Will Deliverable Meet 

~SI 0 QA Support 0 Program Management 0 General Technical a Unit of the Goal? 

0ESI 0 Special Studies 0 Equipment Maintenance Assistance !fJ Yes 0No 

9. General Task Description: ?.ee~ _,_ 
l<Jc>~E,. P'(.d/V ~lVI> ~0"'""1!2:'"~ c::. 

_,. 
~c..,t.~ -~4-5 S"c:":!C.I '.;: ~ "',:: 7""~ 

-:1. 'l::.l:d.t:d. z::r ~ J~Udi:_t..-!!. """' rlf.C. St.-'PdY !:"; r-€ /IJ :>212./Le. ro ~IF l:.f::. ii:.l:."' .v,£ ?::!1..~ ~ ...... ~~c:::l~l OE_ 

'Pt:C: ~"' r At:t.£"-' ~ r=.c o ~ 

10. Specific Elements: ,2 ~d_ c-.;c~· i:.r:!.''~P Ei?l-',6W 11. Interim Deadlines: 

.-!ls-,z:.c:. ,IZEa.:OA.J,I.NI~ '!i;id&.'C.'_,;;_ 

32 /1!:z.~{2 IF~rll'-'• <Ub:_ l::t.E:f.?'Qt-.o~.S: .45: ~ i£. $: SSO<U:!::: 

41 Pg{f""''g£ f..I..IOg_£~ e.c.AN E_O€:, ~c,~,. ~d.S. SV~t.'£l!: ~-"?<-.,_€1z 

.s) E:l!!.fie-:~.~ '1>(2,+ E.r::. fi.g_s ~- 3o · €:1 7 

G2 4..,; r&D .S<•,£. ~"~""""' 
CoiJ i>/1<! . .,.- St.l{i 1-""'~~r!!!.~Z::.UZ."-' - ~ate--.:;,., c;: Svo<....Z y 1/-1"5"- £J7 

7l P'Uz::: d.A..J l2. t.vr-ee:r£c.r::. PArA 

e) S'•'BHI r 7'P-IP eeF'tr!'.z·r- 0Additional Scope Attached IZ.-7- e7 

12. Comments: tl :S <'13 ;-f I 7"' A ....... '- IZr;;" ~IZ T" ,;:- :z...U-eB 

'fd~Eup ~;Z~ t::.l<.lJ,.r:l.~t:d. ;:>Ar~ ~e... ~vRn; rr:::_At- <>F J&'t,A-'41!.- ~EPo~e.r. ~ .<:-/5"- PH- A4T~ 

~~~~ F£0~ C!.t-P 12 -21-'87. 

,...., 
!I 

13. Aum~ ~ ~~) ORPO 14. Date: 

ODPO ;)~ . .A~. J}'rl- '57 
: l~rs=n\\17 r?rn~ (Signat~ OPO 

,.J 
I 

'"==1Y.~ l--/ ~ ..;;.- "l::l. nece •• ~~pted 16. Date: 

"' 1 .,.. /'It? ~A. ~A. ccepted with J1s7~g I Exceptions (Attached) 
'-'' 11

' .. <± 1;:,oo Je6ractor FITOM s'lgi1ature) ORejected 

Distribution: Sheet,reh)~)-FITOM Copy Sheet 4 (Pink I-PO, WDC Copy -
F001R077 

S (Grieni-RPO Copy Sheet 5 (Goldenrod I-CO, WDC Copy 
S t .ICanarv)-ZPM, WDC Copy 
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POTERTIAL HAZARDOUS WASTE SITE I. IDERTIFICATIOI!I 

I EPA SITE INSPECTION REPORT 01 STATEI02 SITE NUMBER 
IA IAD039954300 

PART 1 SITE LOCATION AJ!ID·INSPECTION-IRFORRATIOI!I 

II. SITE RAKE A1!1D LOCATION 

1 SITE NAME (Legal, common, or descriptive name of site) 02 STREET, ROUTE NO., OR SPECIFIC LOCATION IDENTIFIER 

I Atlantic Public Water Supply 15 West Third Street 

3 CITY 04 STATEI05 ZIP CODEI06 COUNTY 107 COUNTYI08 CONG 
CODE DIST 

1 
Atlantic IA 50022 Cass 

lo9 COORDINATES Ito TYPE oF oWNERSHIP (Check one) 

LATITUDE 

I 
LONGITUDE I _A. PRIVATE B. FEDERAL c. STATE D.COUNTY E. MUNICIPAL -- -- -- --

41°25'00" .N 95ooo•oo•.w F. OTHER G.UNKNOWN --
I 
I III. INSPI!:CTIOI!I IRFORRATION 

1 DATE OF INSPECTION 02 SITE STATUS 03 YEARS OF OPERATION 

8/24-28/88 X ACTIVE 1880's I 2resent UNKNOWN 

I -- --
MO/DAY/YR INACTIVE BEGINNING YEAR ENDING YEAR --

4 AGENCY PERFORMING INSPECTION (Check all that apply) 

A. EPA X B. EPA CONTRACTOR E & E, Inc. c. MUNICIPAL D. MUNICIPAL CONTRACTOR 
1- -- -- --

(Name of firm) (Name of firm) 

E. STATE F. STATE CONTRACTOR G. OTHER - -- --
(Name of firm) (Specify) 

105 CHIEF INSPECTOR 06 TITLE 07 ORGANIZATION 08 TELEPHONE NO. 

Philip C. Dula Geologist/ E & E/FIT (913) 432-9961 
Hydrogeologist 

,9 OTHER INSPECTORS 10 TITLE 11 ORGANIZATION 12 TELEPHONE NO. 

I William K'-loka Chemist E & E/FIT (913) 432-9961 

Anne Melia Chemist E & E/FIT (913) 432-9961 

I Robert Wiggans Driller/Biologist E & E/FIT (913) 432-9961 

I Kevin Hugill Driller/Environmental E & E/FIT (913) 432-9961 
Technician 

I 

Jean Carleton Environmental Engineer IDNR (515) 251-7040 

1

_3 SITE REPRESENTATIVES INTERVIEWED 14 TITLE 15 ADDRESS 16 TELEPHONE NO. 

Richard Stevens A.M.U. superintendent 15 West Third street (712) 243-1395 
Atlantic, Iowa 50022 

Kern Miller A.M.U. Engineer 15 West Third street (712) 243-1395 
I Atlantic, Iowa 50022 

I William Hoeck A.M.U. Water Mgr. 15 West Third Street (712) 243-1395 
Atlantic, Iowa 50022 

I 

I 

I 
117 ACCESS GAINED BY 118 TIME OF INSPECTION 19 WEATHER CONDITIONS 

(Check one) 

X PERMISSION 8-24-88 -- to 8-28-88 Cloudy, Heavy Rainfall ( 4" 8/24-8/25) 11" month of August, 1987. 

WARRANT Temp 5 5-711·:· r. --
IV. IRFOIUtATION AVAILABLE FROK 

l1 CONTACT 02 OF (Agency/Organization) 03 TELEPHONE NO. 

Pete Culver EPA - Region VII (913) 236-2856 

)4 PERSON RESPONSIBLE FOR SITE INSPECTION FORM 05 AGENCY 1o6 ORGANIZATION I07 TELEPHONE NO. 08 DATE 

I Philip c. Dula E & E, Inc. FIT ( 913) 432-9961 3/2/88 

~PA FORM 2070-13 (7-81) 



POTER'l'l:AL JIAZAilDOUS WASTE Sl:TE :r. l:DER'l'l:fl:CATl:OR 

I EPA Sl:TE l:RSPECTl:OR REPORT 01 STATE 102 SITE NUMBER 
IA IAD039954300 

PART 2 - WASTE l:IIFORRATl:OR 

[. ~TE STATES, QUARTl:Tl:ES, Alfl) CBARACTERl:STl:CS 

L PHYSICAL S~ATES 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS 

I (Check all thllt apply) (Measures of waste quanti- (Check all that apply) 
ties must be independent) 

A. SOLID E. SLURRY X A. TOXIC X E. SOLUBLE X I. HIGHLY VOLATILE - -- -- -- --
B. POWDER,P'INES X F. LIQUID B. CORROSIVE F. INFECTIOUS J. EXPLOSIVE - -- TONS -- -- --

1-c. SLUDGE X G. GAS c. RADIOACTIVE G. FLAMMABLE K. REACTIVE -- -- -- --
D. OTHER CUBIC YARDS Unknown X D. PERSISTENT H. IGNITABLE L. INCOMPATIBLE - -- -- --

(Specify) M. NOT APPLICABLE 
NO. OF DRUMS --

ln:r. WASTE '1'Yl'E 

CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT 02 UNIT OF MEASURE 03 COMMENTS 

SLU SLUDGE 

I OLW OILY WASTE 

SOL SOLVENTS ug/1 Tetrachloroethane contamination of PWS 

PSD PESTICIDES ug/kg Chlorinated Hydrocarbons 

I occ OTHER ORGANIC CHEMICALS ug/kg PAHs " Ph~halates I IOC INORGANIC CHEMICALS 

ACD ~CIDS 

BAS I!ASES 

I MES IIEAVY METALS 

V. HAZARDOUS SUBSTANCES (See Appendix for most frequently cited CAS Numbers) 

06 MEASURE OF 
lul CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE/DISPOSAL METHOD 05 CONCENTRATION CONCENTRATION 

I SOL Tetrachloroethane 127-18-4 Unknown 150-260 ug/1 

SOL 1,1,1 Trichloroethane 79-00-5 Unknown 6.0 ug/1 

PSD Dieldrin 60-57-1 I\ 9.0 ugjkg 

I PSD 4,4'-DDE 72-55-9 \ 8.4M ug/kg 

PSD Endosulfan Sulfate 115-29-7 \ 41 ug/kg 

occ Diathylphthalate 84-66-2 \ 88 .M Ugjkg 

I occ Phenanthrene 85-01-8 Ubiquitous to Environment. 420 ugjkg 
I occ Anthracene 120-12-7 Concentrations within 99M ug/kg 

occ Di-N-Butylphthalata 84-74-2 normally observed levels 110M ugjkg 

occ Fluoranthene 206-44-0 of urban and agricultural 380M ug/kg 

I occ Pyrena 129-00-0 areas. 340M ug/kg 

occ Benzo(A)Anthracene 56-55-3 I 220M ug/kg 

occ Chrysene 218-01-9 I 220M ug/kg 

I occ Benzo(B)Fluoranthene 205-99-2 I 500 ugjkg 

occ Benzo(A)Pyrene 50-32-8 I 240M ugjkg 

occ Indeno(l,2,3-CD)Pyrene 193-39-5 ~j 180M ug/kg 

I•· P'EEDSTOCJtS (Sea Appendix for CAS Numbers) 

I CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER 

FDS NA FDS 

FDS FDS 

I FDS FDS 

FDS FDS 

v:r. SOURCES OF l:RP'ORMATl:OR (Cite specific references, e.g.' state files, sample analysis, reports) 

I 0 AWWA Research Council - Occurence and Removal of Volatile Organic Chemicals from Drinking Water, 1983. 
0 The Merck Index ~ 9th Edition, 1976. 
0 Farmers Handbook 1988 
0 Registry of Toxic Effects of Chemical Substances, 1978. 

I 

~PA form 2070-13 (7-81) 



POTEIITIAL HAZARDOUS WASTE SITE I. IDERTIFICATIOR 

I EPA SITE IRSPECTIOR REPORT 
·-

01 STATEI02 SITE NUMBER 
IA IAD039954300 

PART 3 DESCRIPTION OF HAZARDOUS CORDITIORS ARD IRCIDERTS 

II. HAZARDOUS CORDITIORS ARD IRCIDERTS 

101 X A. GROUNDWATER CONTAMINATION 02 OBSERVED (DATE: ) POTENTIAL ALLEGED 
7'7P'I -- -- --

~3 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

PCE Contamination has been detected in wells ! 2,3,4c and 7 of the AMU water well field since 8/82. Concentrations 
in well #7, the well of highest detected leve s of P E have ranged from 150 ugjl - 260 ugjl. 

I 

I 

1 B. SURFACE WATER CONTAMINATION 02 OBSERVED (DATE: ) POTENTIAL ALLEGED -- -- -- --
lu3 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

None Reported - Due to the highly volatile physical property of PCE. It is not likely that it will persist in 
surface water. 

I 
ln1 c. CONTAMINATION OF AIR 02 OBSERVED (DATE: ) POTENTIAL ALLEGED -- -- -- --

3 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

I 

None Reported or observed. 

IJl D. FIRE/EXPLOSIVE CONDITIONS 02 OBSERVED (DATE: ) POTENTIAL ALLEGED -- -- -- --
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

Not Applicable. PCE has no flash point. Vapor Density 5.72 vapor may decompose at high temperature with evolution 
of po1sonous gases such as chlorine and phosgene. 

I -
'1 E. DIRECT .CONTACT 02 OBSERVED (DATE: ) POTENTIAL ALLEGED -- -- -- --
13 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

I 
None Reported - PCE confined to shallow unconfined aquifer. 

IOl F. CONTAMINATION OF SOIL 02 OBSERVED (DATE: ) POTENTIAL ALLEGED -- -- -- --
13 AREA POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

I 

Not Applicable 
(Acres) 

IJl G. DRINKING WATER CONTAMINATION 02 OBSERVED (DATE: ) POTENTIAL ALLEGED -- -- -- --
03 POPULATION POTENTIALLY AFFECTED: 10,000+ 04 NARRATIVE DESCRIPTION 

PCE contamination 
wells * 4 and 7. 

of the Atlantic PWS existing water well field. PCE plume extends 
Further encroachment of the plume has been stopped by continually 

to southern limit of field, 
pumping well *7 to waste. 

I 

l1 H. WORKER EXPOSURE/INJURY 02 OBSERVED (DATE: ) POTENTIAL ALLEGED -- -- -- --
1

)3 WORKERS POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

None reported 

~ 

I 
1o1 I. POPULATION EXPOSURE/INJURY 02 OBSERVED (DATE: ) POTENTIAL ALLEGED -- -- -- --

)3 POPULATION POTENTIALLY AFFECTED: - 77€/'J. 04 NARRATIVE DESCRIPTION 

PCE has not been detected in excess of <0.2 u~/1 in the finished water samples of the Atlantic PWS. EPA has not set 

I 

an MCL for PCE. A MCL of 10 to 50 ugjl is un er considerati-:Jn. 

~PA FORM 2070-13 (7-81) 



POTER'I'IAL HAZARDOUS WASTE SITE I. IDER'I'IPICATIOR 

EPA SITE IRSPECTIOR REPORT 01 STATEI02 SITE NUMBER 

I IA IAD039954300 
PART 3 - DESCRIPTIO& OP HAZARDOUS CORDITIORS ARD IRCIDER'I'S 

:I. HAZARDOUS CORDITIORS ARD IRCIDER'I'S (CONTINUED) 

J. DAMAGE TO FLORA 02 OBSERVED (DATE: 8/24-28/88 ) X POTENTIAL ALLEGED -- -- -- --
104 NARRATIVE DESCRIPTION 

-~ne Observed - PCE contamination 
•liminated. 

of shallow unconfined aquifer. PCE does not affect aquatic plants and is rapidly 

I 
l K. DAMAGE TO FAUNA 02 OBSERVED (DATE: 8/24-28/88 ) X POTENTIAL ALLEGED -- -- -- --
I NARRATIVE DESCRIPTION (Include name(s) of species) 

I 
.~one observed. 

L L. CONTAMINATION OF FOOD CHAIN 02 OBSERVED (DATE: 8/24-28/88 ) X POTENTIAL ALLEGED 

lo4 
-- -- -- --
NARRATIVE DESCRIPTION 

~one Observed. PCE can be carried up the food chain. 

I 
L M. UNSTABLE CONTAINMENT OF WASTES 02 OBSERVED (DATE: 8/24-28/88 ) POTENTIAL ALLEGED -- -- -- --
(Spills/runoff/standing liquids/leaking drums) 

103 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

~o stored waste observed during site investigation at former IDOT Lab/Dry Cleaning site. Site vacant since 1986. 

I 
1 N. DAMAGE TO OFFSITE PROPERTY 02 OBSERVED (DATE: 8/24-28/88 ) POTENTIAL ALLEGED -- -- -- --
4 NARRATIVE DESCRIPTION 

I None observed. 

101 0. CONTAMINATION OF SEWERS, 02 OBSERVED (DATE: 8/24-28/88 ) POTENTIAL ALLEGED -- STORM DRAINS, WWTPs -- -- --
4 NARRATIVE DESCRIPTION 

None observed - It is believed that PCE contamination is the result of a one time spill. This spill may have 

I 
travelled eastward via Seventh Street storm sewer system. 

1 P. ILLEGAL/UNAUTHORIZED DUMPING 02 OBSERVED (DATE: 8/24-28/88 ) POTENTIAL ALLEGED -- -- -- --
104 NARRATIVE DESCRIPTION 

None observed. 

I 
5 DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS 

None observed. 

I 
III. TOTAL POPULATIOR POTER'I'IALLY APPECTED: 10,000+ 

I 
I IV. COimER'I'S 

I 
v. SOURCES OP IRPO~TIOR (Cite specific references. e ·9. • state files, sample analysis, reports) 
0 The Merck Index - 9th Edition 1976. 

I 
0 Toxic ' Hazardous Industrial Chemicals Safet{ Manual 1979. 
0 Encyclopedia of Occupational Health and Safe y Vol. 2 Third Edition 1983. 

PA FORM 2070-13 (7-81) 



POTER'l'IAL HAZARDOUS WASTE SITE I. IDER'l'IFICATIOR 

EPA SITE IRSPECTIOR REPORT 01 STATEI02 SITE NUMBER 
IA IAD039954300 

PART 4 PERKXT ARD DESCRIPTIVE IRFORRATIOR 

I. PERKXT IRFORMATIOR 

TYPE OF PERMIT ISSUED 02 PERMIT NUMBER 03 DATE ISSUED 04 EXPIRATION DATE 05 COMMENTS 

(Check all that apply) 

A. RPDES -
B. UIC --
c. AIR -
D. RCRA -
E. RCRA IR'l'ERIK STATUS -
F. SPCC PLAR -

X G. STATE -- (Specify) 150907A Iowa Water Supply Permit 

H. LOCAL -

I :{ --I. OTHER (Specify) 

J. NONE -
I -II. SITE DESCRIPTION 

lo1 STORAGE/DISPOSAL 02 AMOUNT 03 UNIT OP' MEASURE 04 TREATMENT 05 Other 

(Check all that apply) (Check all that apply) 

A. SURFACE IMPOUNDMENT A. INCINERATION -- --
I B. PILES - B. UNDERGROUND INJECTION X A. BUILDINGS ON SITE -- -- --

c. DRUMS, ABOVE GROUND c. CHEMICAL/PHYSICAL -- --
D. TANK, ABOVE GROUND D. BIOLOGICAL -- -- 06 AREA OP' SITE 

I E. TANK, BELOW GROUND E. WASTE OIL PROCESSING -- --
F. LANDFILL P'. SOLVENT RECOVERY 1 (Acres) -- --
G. LANDFARM G. OTHER RECYCLING/RECOVERY -- --
H. OPEN DUMP H. OTHER 

I -- --
X I. OTHER Municipal Water Supply (Specify) --

(Specify) 

' COMMENTS 

I PCE s~ill is believed to have occurred at the former IDOT Lab/Former Dry Cleaning facility located at 1205 E. 
Seven h St., Atlantic, Iowa. Date of alledged spill unknown. 

IV. COR'l'AIRJIIER'l' 

CONTAINMENT OF WASTES (Check one) 

A. ADEQUATE, SECURE B.MODERATE C.INADEQUATE, POOR D. INSECURE, UNSOUND, DANGEROUS -- -- -- --
102 DESCRIPTION OF DRUMS, DIKING, LINERS, BARRIERS, ETC. 

Not applicable - No stored waste or solvents on site - site is vacant. 

I 
r. ACCESSIBILITY 

WASTE EASILY ACCESSIBLE: YES NO 
- ~ COMMENTS -- --

I Not applicable. 

rx. SOURCES OF IRFORRATIOR (Cite specific references, e.g. state files, sample analysis, reports) 

I 0 Personal communicaton 8-24-88 - Philip Dula, E " E/P'IT and Richard Stevens, Superintendent, AMU. 

I 

EPA FORM 2070-13 (7-81) 



POTElft'IAL RAZAltDOUS WASTE SITE X. IDERTIFICATIOl'l 

EPA SITE Il'ISPECTIOl'l REPORT 01 STATE 02 SITE NUMBER 
IA IAD039954300 

PART 5 WATER, DEMOGRAPHIC, Al'ID El'IVIROIUU:lft'AL DATA 

L DRil'IKIRG WATER SUPPLY 

01 TYPE OF DRINKING SUPPLY 02 STATUS 03 DISTANCE TO SITE 
(Check as applicable) 

SURFACE WELL ENDANGERED AFFECTED MONITORED 

I 
OMMUNITY A. B. X A. X B. X c. X A. ( 1 (mi) -- -- -- -- --

NON-COMMUNITY c. D. D. E. F. B. (mi) -- -- -- -- --
n. GROURIIIIATER 

GROUNDWATER USE IN VICINITY (Check one) 

I X A. ONLY SOURCE FOR B. DRINKING X C. COMMERCIAL, INDUSTRIAL IRRIGATION D. NOT USED, 
DRINKING --(other sources available) -- (Limited other sources available) -- UNUSABLE 

COMMERCIAL, INDUSTRIAL, IRRIGATION 
(No other water sources available) 

102 POPULATION SERVED BY GROUND WATER 10,000+ 03 DISTANCE TO NEAREST DRINKING WATER WELL ( 1 (mi) 

DEPTH TO GROUNDWATER 05 DIRECTION OF GROUNDWATER FLOW 06 DEPTH TO AQUIFER 07 POTENTIAL YIELD 08 SOLE SOURCE AQUIFER 
OF CONCERN OF ASUIFER 

I 
Avg. 13 (ft) Northwest 13 (ft) 720,00 jwell(gpd) X YES NO -- --

lA~ DESCRIPTION OF WEL¥S dincluding usa~e, deyth, and location relative to poyulation and buildings) 
Atlantic PWS well f1el consists of 2 wel s, 9 of which are present!~ on ine wells are completed at an average 
depth of 80 feet in the sands and gravels of the Kansan drift or the retaceous, Dakota Sandstone. Static levels 
ran~e from 12 to 15 feet but vary seasonally. Well field is located in the N 1/2, SW 1/4, Section 4 and the SW 1/4, 

' 
NE /4, Section 4, T 76 N. R. 36 W. 

L 
) RECHARGE AREA SW 1/4, NE 1/4, Section 4·, T76N, R36W. 11 DISCHARGE AREA R36W 

YES I COMMENTS X YES I COMMENTS Aquifer discharges to Troublesome· -- -- Creek and the East Nishnabotna River. 

I 
X NO NO --

[V. SURFACE WATER 

L SURFACE WATER USE (Check one) 

I X A. RESERVOIR, RECREATION B. I~~6~~!i~NRE~gg~g~~CALLY c. COMMERCIAL, INDUSTRIAL D. NOT CURRENTLY USED 
DRINKING WATER SOURCE -- -- --

2 AFFECTED/POTENTIALLY AFFECTED BODIES OF WATER 

NAME: AFFECTED DISTANCE TO SITE 

I Troublesome Creek NO < 1 (mi) -
Buttermilk Creek NO < 1 (mi) -
East Nishnabotna River NO < 1 (mi) -

L v. DEROGRAPBIC Al'ID PROPERTY IRP'OilRATIOl'l 

1 TOTAL POPULATION WITHIN 02 DISTANCE TO NEAREST POPULATION 

ONE ( 1) MILE OF SITE TWO ( 2) MILES OF SITE THREE ( 3) MILES OF SITE < 1 (mil 

I 
A. .:::.c:co B. ..fOOD c . 6coo 

NO. OF PERSONS NO. OF PERSONS NO. OF PERSONS 

3 NUMBER OF BUILDINGS WITHIN TWO ( 2) MILES OF SITE 04 DISTANCE TO NEAREST OFF-SITE BUILDING 

> 200 < 1 (mi) 
L 
Ins POPULATION WITHIN VICINITY OF SITE (Provide narrative description of nature of population within vicinity of site, 

e.g., rural, village, densely populated urban area) 

The City of Atlantic, population 77&q . is located in southwest Iowa in Cass County. The well field and 

I 
suspected source of contamination are located in the northeastern quarter of the city. 

I , 

I 

PA FORM 2070-13 (7-81) 



PO'I'EJJTIAL RAZAilDOUS WASTE SITE I. IDEJJTIFICATIOR 

I EPA SITE IRSPECTIOR REPORT 01 STATEI02 SITE NUMBER 
IA IAD039954300 

PART 5 WATER, DE!IOGRAPBIC I ARD ERVIROIUIEJJTAL DATA 

I. ERVIROIUIEJJTAL IRFORRATIOR 

101 rERMEABILITY OF UNSATURATED ZONE (Check one) 

A. -6 -8 10 - 10 cmjsec X B. 10-4 -6 - 10 cmjsec X C. 
-4 -3 

10 - 10 cmjsec D. -3 GREATER THAN 10 cmjsec -- -- -- --

1
_2 PERMEABILITY OF BEDROCK (Check one) 

X A. IMPERMEABLE B. RELATIVELY IMPERMEABLE c. RELATIVELY PERMEABLE D. VERY PERMEABLE 
- -6 -- -4 -6 --

(10-2 - 10-4 - -2 
(Less than 10 cmjsec) (10 - 10 cmjsec) cmjsec) (Greater than 10 cmjsec) 

I DEPTH TO BEDROCK 04 DEPTH OF CONTAMINATED SOIL ZONE 05 SOIL pH 

I 80 to 100 (ft) (Estimated) 0-80 (ft) ~~~~~~~~:t~OX!:l:~ 
; NET PRECIPITATION 07 ONE YEAR 24 HOUR RAINFALL " .. .o.. I SITE SLOPE DIRECTION OF SITE SLOPE !TERRAIN AVERAGE SLOPE 

I 32 (in) 3.58 (in) 0-3 ' Northwest 0-5 ' 

I FLOOD POTENTIAL 10 
SITE IS ON BARRIER ISLAND, COASTAL HIGH HAZARD AREA, RIVERINE FLOODWAY 

SITE IS IN 100 YEAR FLOOD PLAN --

111 DISTANCE TO WETLANDS (5 acre minimum) NA 12 DISTANCE TO CRITICAL HABITAT (of endangered species) NA 

ESTUARINE OTHER (mi) 

A. (mi) B. (mi) ENDANGERED SPECIES: 
I 

113 LAND USE IN VICINITY 

DISTANCE TO: 
RESIDENTIAL AREAS; NATIONALfSTATE PARKS, AGRICULTURAL LANDS 

COMMERCIAL/INDUSTRIAL FORESTS, OR WILDLIFE R SERVES PRIME AG LAND AG LAND 

A. < 1 (mi) B. < 1 (mi) c. < 5 ( mi) D. ...;.<_.;:.5 ____ _ (mi) 

4 DESCRIPTION OF SITE IN RELATION TO SURROUNDING TOPOGRAPHY 

rhe city of Atlantic is situated in the floodplains of Troublesome Creek and the East Nishnabotna River. The relief 
in the river valley is generally flat with slopes of 0 to 3,. The valley is surrounded by rolling hills which are 
the result of mult1-cyclic eros1on of glacial till. Cass County in which Atlantic is located is part of an , 
extensive glacial drift plain, mantled with loess that slopes gently toward the southwest. 

The suspected source of the PCE contamination i~ located in a local topographic low with higher ground to the 
east, west and south. surface drainage from th1s point and ground water flow is to the north-northwest to 
Troublesome Creek located approximately 4000 feet north. Approximate Elevation 1160' above mean sea level. 

VII. SOURCES OF IRFORRATIOR (Cite specific references, e.g., state files, sample analysis, reports) 
0 Soil Survey of Cass County, USDA 1969. 

EPA FORM 2070-13 (7-81) 



POTEift'IAL HAZARDOUS WASTE SI'l'E I. IDEift'IFICATIOll 

I EPA SITE IIISPEC'l'IOII REPORT 01 STATE102 SITE NUMBER 
IA IAD039954300 

PART 6 - SAMPLE ARD FIELD IIIFORRATIOII 

[I. SAMPLES TAltEll 

I 01 NUMBER OF 02 SAMPLES SENT TO 03 ESTIMATED DATE 
SAMPLE TYPE SAMPLES TAKEN RESULTS AVAILABLE 

GROUNDWATER 

I SURFACE WATER 

WASTE 
I 
I 

AIR 

I RUNOFF 

SPILL 

I SOIL 3 EPA Region VII Lab - CLP (PCE) 2 to 29 ugjkg 

VEGETATION 
I 

I 
OTHER - SoiljGas 55 FASP - E ' E/FIT (PCE) 0 to 119 ug/1 

III. FIELD MEASUREJIU!:Ift'S '1'AltEll 

I 01 TYPE 02 COMMENTS 

I 

I 

I IV. PHOTOGRAPHS AliD MAPS 

01 TYPE X GROUND X AERIAL 02 IN CUSTODY OF E ' E/FIT and EPA Region VII -- --
(Name of organization or individual) 

1 o3 MAPS 04 LOCATION OF MAPS 
X YES --

NO -- E ' E/FIT and EPA Re2ion VII, Kansas Cit;i, KS 

I v. O'l'BER FIELD DATA COLLECTED (Provide narrative description) 
I No other field data collected. 

I 

I 
VI. SOURCES OF IRFORKATIOII (Cite specific references, e.g.' state files, sample analysis, reports) 

I 
0 Data transmittal of sample series IK994, TDD ll F:..o7-B70l-15 
0 Soil-Gas data/E ' E/FIT. Site Investigation of Atlanti-: ':'"T·T"': ,...t'D ~ 

I 
PA FORM 2070-13 (7-81) 



PO'I'El'ITIAL IIAZARDOUS WASTE SITE I. IDEI'ITIFICATIOR 

I EPA SITE IRSPECTIOR REPORT 01 STATE,02 SITE NUMBER 
IA IAD0399S4300 

PART 7 - millER IRFORI!ATIOR 

CI. CURREI'IT OWRER(S) Not Applicable PARBI'IT COIU'ARY (If applicable) 

101 NAME 02 D+B NUMBER 08 NAME 09 D+B NUMBER 

I STREET ADDRESS (P.O. BOX, RFD II, ETC.) 104 SIC CODE 10 STREET ADDRESS (P.O. BOX, RFD *· ETC.) el SIC 

los CITY 106 STATE 07 ZIP CODE 12 CITY 
113 

STATE 14 ZIP CODE 

' NAME 02 D+B NUMBER 08 NAME 09 D+B NUMBER 

I 
I STREET ADDRESS (P.O. BOX, RFD II, ETC.) 104 SIC CODE 10 STREET ADDRESS (P.O. BOX, RFD II, ETC.) Ill SIC CODE 

lu:5 CITY 106 STATE 07 ZIP CODE 12 CITY 
113 

STATE 14 ZIP CODE 

l NAME 02 D+B NUMBER 08 NAME 09 D+B NUMBER 

I 

lo3 STREET ADDRESS (P.O. BOX, RFD II, ETC.) 104 SIC CODE 10 STREET ADDRESS (P.O. BOX, RFD *. ETC.) Ill SIC CODE 

; CITY 106 STATE 07 ZIP CODE 12 CITY 
113 

STATE 14 ZIP CODE 

I 
Ill. PREVIOUS OWRER(S) (List most recent first) IV. REALTY OWRER(S) (If applicable; list most recent first) 

1 NAME 02 D+B NUMBER 01 NAME 02 D+B NUMBER 

I 
103 STREET ADDRESS (P.O. Box, RFD *. etc.) 

104 
SIC CODE 03 STREET ADDRESS (P.O. Box, RFD II, etc.) 

104 
SIC CODE 

s CITY 
106 

STATE 07 ZIP CODE OS CITY 106 STATE 07 ZIP CODE 

I 
1 NAME 02 D+B NUMBER 01 NAME 02 D+B NUMBER 

103 STREET ADDRESS (P.O. Box, RFD *· etc.) 
104 

SIC CODE 03 STREET ADDRESS (P.O. Box, RFD II, etc.) 
104 

SIC CODE 

s CITY 
'106 

STATE 07 ZIP CODE OS CITY 106 STATE 07 ZIP CODE 

101 NAME 02 D+B NUMBER 01 NAME 02 D+B NUMBER 

3 STREET ADDRESS (P.O. Box, RFD II • etc.) 
104 

SIC CODE 03 STREET ADDRESS (P.O. Box, RFD *· etc.) 
104 

SIC CODE 

I 
5 CITY 

106 
STATE 07 ZIP CODE OS CITY 106 STATE 07 ZIP CODE 

I V. SOURCES OF IRFOIUIATIOR (Cite specific references, e.g. • state files, sample analysis, reports) 
I 

• 

I 

I 
EPA FORM 2070-13 (7-81) 



I POTElft'IAL HAZARDOUS WASTE SITE I. IDERTIFICATIOR 

EPA SITE IRSPECTIOR REPORT 01 STATE,02 SITE NUMBER 
IA IAD039954300 

PART 8 - OPERATOR IRFORIIATIOR 

:I. CU11Jt2RT OPERATOR (Provide if different from owner) OPERATOR'S PARENT COKPARY (If applicable) 

I 01 NAME I 02 D+B NUMBER 10 NAME Ill D+B NUMBER 

3 STREET ADDRESS (P.O. BOX, RFD II, ETC.)I 04 SIC CODE 12 STREET ADDRESS (P.O. BOX, RFD II, ETC.) 113 SIC CODE 

I 
15 CITY 106 STATE' 07 ZIP CODE 14 CITY 115 STATEI 16 ZIP CODE 

I 
v8 YEARS OF OPERATION I 09 NAME OF OWNER 

tii. PREVIOUS OPERATOR(S) (List most recent first; pro- PREVIOUS OPERATORS' PARENT COKPAIIIES (If applicable) 
v1de only if different from owner) 

I Ill NAME I 02 D+B NUMBER 10 NAME Ill D+B NUMBER 
I 

)3 STREET ADDRESS (P.O. Box, RFD II, etc.)' 04 SIC CODE 12 STREET ADDRESS (P.O. Box, RFD II, etc.) 113 SIC CODE 

. 
I 05 CITY 106 STATE' 07 ZIP CODE 14 CITY 

115 STATE' 16 ZIP CODE 

)8 YEARS OF OPERATION,09 NAME OF OWNER DURING THIS PERIOD 

I 
01 NAME I 02 D+B NUMBER 10 NAME Ill D ' B Number 

I 
03 STREET ADDRESS (P.O. Box, RFD II, etc.)' 04 SIC CODE 12 STREET ADDRESS (P.O. Box, RFD II, etc.) I 13 SIC CODE 

05 CITY 106 STATE' 07 ZIP CODE 14 CITY 115 STATE' 16 ZIP CODE 

I 08 YEARS OF OPERATIONI09 NAME OF OWNER DURING THIS PERIOD 

01 NAME I 02 D+B NUMBER 10 NAME Ill D+B NUMBER 

I 
I 03 STREET ADDRESS (P.O. Box, RFD II, ate.)' 04 SIC CODE 12 STREET ADDRESS (P.O. Box, RFD *' etc.) 113 SIC CODE 

I 
05 CITY 106 STATEI 07 ZIP CODE 14 CITY 

115 STATE' 16 ZIP CODE 

08 YEARS OF OPERATION,09 NAME OF OWNER DURING THIS PERIOD 

I IV. SOURCES OF IRFORMATIOR (Cite specific references, e.g., state files, sample analysis, reports) 

I 

I 
- PA FORM 2070-13 (7-81) 



POTERTIAL HAZARDOUS WASTE SITE I. IDERTIFICATIOR 

I EPA SITE Il'ISPECTIOR REPORT 01 STATEI02 SITE NUMBER 
IA IAD039954300 

PART 9 - GEl'IERATOR/TRARSPORTER IRP'ORRATIOR 

II. 01'1-SITE GEI'IERATOR Not Applicable 

101 NAME 02 D+B NUMBER 

3 STREET ADDRESS (P.O. BOX, RFD !1, ETC.) 04 SIC CODE 

I 
5 CITY 06 STATE 07 ZIP CODE 

I 
I III .. OFF-SITE GERERATOR ( S ) 

1 NAME 02 D+B NUMBER 01 NAME 02 D+B NUMBER 

I 
ln3 STREET ADDRESS (P.O. Box, RFD tl, etc.) 04 SIC CODE 03 STREET ADDRESS (P.O. Box, RFD tl, etc.) 04 SIC CODE 

105 CITY 06 STATE 07 ZIP CODE 05 CITY 06 STATE 07 ZIP CODE 

1 NAME 02 D+B NUMBER 01 NAME 02 D+B NUMBER 

I 
1) STREET ADDRESS (P.O. Box, RFD II, etc.) 04 SIC CODE 03 STREET ADDRESS (P.O. Box, RFD !1, etc.) 04 SIC CODE 

I 
los CITY 06 STATE 07 ZIP CODE 05 CITY 06 STATE 07 ZIP CODE 

I IV. TRARSPORTER(S) 
' 

11)1 NAME 02 D+B NUMBER 01 NAME 02 D+B NUMBER 

103 STREET ADDRESS (P.O. Box, RFD tl, etc.) 04 SIC CODE 03 STREET ADDRESS (P.O. Box, RFD !I, etc.) 04 SIC CODE 

'5 CITY 06 STATE 07 ZIP CODE 05 CITY 06 STATE 07 ZIP 

I 
11 NAME 02 D+B NUMBER 01 NAME 02 D+B NUMBER 

103 STREET ADDRESS (P.O. Box, RFD !1, etc.) 04 SIC CODE 03 STREET ADDRESS (P.O. Box, RFD tl, etc.) 04 SIC CODE 

15 CITY 06 STATE 07 ZIP CODE 05 CITY 06 STATE 07 ZIP CODE 

I 
V. SOURCES OF IRP'ORRATIOR (Cite specific references, e.g., state files, sample analysis, reports) 

I 

I 
~PA FORM 2070-13 (7-81) 



POTER'l'l:AL IIAZARDOUS WASTE Sl:TE x. l:DER'l'U'l:CATXOR 

I 2PA Sl:TE l:RSPECTl:OR REPORT 01 STATEI02 SITE NUMBER 
IA IAD039954300 

PART 10 PAST RESPORSE ACTJ:Vl:Tl:ES 

[J:. PAST RESPORSE ACTXVJ:Tl:ES 

I 1 ~A. WATER SUPPLY CLOSED 02 DATE 8-82 03 AGENCY IDNR 

04 DESCRIPTION 
well (8-82)at a concentration ~ell #7 has been pumped to waste since PCE was first detected in the of 170 ugjl. 

l B. TEMPORARY WATER SUPPLY PROVIDED 02 DATE 03 AGENCY -
104 DESCRIPTION 

l c. PERMANENT WATER SUPPLY PROVIDED 02 DATE 03 AGENCY -
lu4 DESCRIPTION 

1 D. SPILLED MATERIAL REMOVED 02 DATE 03 AGENCY -
4 DESCRIPTION 

I 
1 E. CONTAMINATED SOIL REMOVED 02 DATE 03 AGENCY --
4 DESCRIPTION 

I 
-1 F. WASTE REPACKAGED 02 DATE 03 AGENCY --

4 DESCRIPTION 

I 
lo1 G. WASTE DISPOSED ELSEWHERE 02 DATE 03 AGENCY --

4 DESCRIPTION 

jOl - H. ON SITE BURIAL 02 DATE 03 AGENCY 

4 DESCRIPTION 

101 I. IN SITU CHEMICAL TREATMENT 02 DATE 03 AGENCY --
n4 DESCRIPTION 

1 J. IN SITU BIOLOGICAL TREATMENT 02 DATE 03 AGENCY 

lo4 
-
DESCRIPTION 

1 K. IN SITU PHYSICAL TREATMENT 02 DATE 03 AGENCY --
104 DESCRIPTION 

1 L. ENCAPSULATION 02 DATE 03 AGENCY --
r4 

DESCRIPTION 

1 M. EMERGENCY WASTE TREATMENT 02 DATE 03 AGENCY -
4 DESCRIPTION 

l 
'1 N. CUTOFF WALLS 02 DATE 03 AGENCY -
'4 DESCRIPTION 

I 
ll 0. EMERGENCY -- DIKING/SURFACE WATER.DIVERSION 02 DATE 03 AGENCY 

J4 DESCRIPTION 
~ 

I 
101 P. CUTOFF -- TREN.CHES/SUMP 02 DATE 03 AGENCY 

)4 DESCRIPTION 

lo1 Q. SUBSURFACE CUTOFF WALL 0 2 T·:'.TT:- 0?- .\r~ETJC:i -- --
)4 DESCRIPTION 

EPA PORM 2070-13 (7-81) 



POTER'.l'IAL HAZARDOUS WASTE SITE I. IDER'.l'IFICATIOR 

I EPA SITE IRSPECTIOR REPORT 01 STATEI02 SITE NUMBER 
IA IAD039954300 

PART 10 - PAST RESPONSE ACTIVITIES 

II. PAST RESPORSE ACTIVITIES (Continued) 

101 R. BARRIER WALLS CONSTRUCTED 02 DATE 03 AGENCY -
A4 DESCRIPTION 

1- 1 
S. CAPPING/COVERING 02 DATE 03 AGENCY --

04 DESCRIPTION 

1 T. BULK TANKAGE REPAIRED 02 DATE 03 AGENCY --
104 DESCRIPTION 

' 'l 

1 U. GROUT CURTAIN CONSTRUCTED 02 DATE 03 AGENCY --
r4 

DESCRIPTION 

1 v. BOTTOM SEALED 02 DATE 03 AGENCY --
4 DESCRIPTION 

I 
1 W. GAS CONTROL 02 DATE 03 AGENCY 

4 DESCRIPTION 

I 
1 x. FIRt CONTROL 02 DATE 03 AGENCY -
4 DESCRIPTION 

I 
lo1 Y. LEACHATE TREATMENT 02 DATE 03 AGENCY --

4 DESCRIPTION 

jo1 --z. AREA EVACUATED 02 DATE 03 AGENCY 

•4 DESCRIPTION 

101 - 1. ACCtSS TO SITE RESTRICTED 02 DATE 03 AGENCY 

'14 DESCRIPTION 

~~~ 
2. POPULATION RELOCATED 02 DATE 03 AGENCY --

DESCRIPTION 

1 3. OTHER REMEDIAL ACTIVITIES 02 DATE 03 AGENCY --
104 DESCRIPTION 

I 

I 
v. SOURCES OF IRFORRATIOR (Cite specific references, e.g., state files, sample analysis, reports) 

I 

I 
:PA FORM 2070-13 (7-81) 



POTERT:IAL HAZARDOUS WASTE S:ITE :I. :IDERT:IF:ICAT:IOR 

EPA S:ITE :IRSPECT:IOR REPORT 01 STATEI02 SITE NUMBER 
IA IAD039954300 

PART 11- EKFORCEKERT :IRFORRAT:IOR 

n. ERFORCEKERT :IRFORRAT:IOR 

1 PAST REGULATORY/ENFORCEMENT ACTION X YES NO -- --
2 DESCRIPTION OF FEDERAL, STATE, LOCAL REGULATORY/ENFORCEMENT 

rhe Atla~tic Munici~al Utilities Water Division is routin~ly monitored b~ the IDNR (form~rly the ~owa Deyartment of 
~ater, A1rf and Was e Management). The IDNR recommended 1n December, 19 6 that AMU cont1nue pum~1ng wel #7 to 
waste and hat AMU develop addit1onal wells outside the area of contamination, or to consider op ions to 
effectively treat the drinking water. The IDNR required the AMU to prohibit well #7 as a source of drinking water 
and to submit water samples from the well field every three months. 

:I :I :I. SOURCES OF :IRFORRAT:IOR (Cite specific references, e.g. • state files, sample analysis, reports) 

EPA Files 

wPA FORM 2070-13 (7-81) 
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1 TRpe readability is guaranteed to original purchaser provided that the National 
Cli~atic Data Center furnished the blank tape and the user attempts to read the, tape 
and notify NCDC of any problems within 60 days of receipt. 

2 The program you ar~ receiving is a copy of an active piece of software on the UNIVAC 
1100 System used by the National Climatic Data Center for its internal use and as such 
is in the public domain. The fee paid to receive this program covers only the cost of 
transfer of the source code to your desired output medium. Since this center is not a 
software broker, we do not: 

a. Provide support in making the program run on your system. 
b. Automatically provide possible changes or updates made to enhance the program. 

4 The National Climatic Data Center considers that, in some cases, the reported valu~s on 
Cooperative Climatological Observation forms, January 1982 and later, are questionable 
due to recording errors. The best estimates of observed values may be obtained from 
our Climatological Data publication or from our digital data files. 

5 T~e National Climatic Data Center considers the accuracy of the solar radiation data 
you have requested to be questionable. The best estimates of observed solar radiation 
consist of data prior to 1981 which may be obtained from our magnetic tapes in the 
SOUIET format. 

6 IF PAYMENT IS MADE BY CHECK, IT MUST BE DRA\VN ON A UNITED STATES BANK OR AU. S. BRANCH 
OF A FOREIGN BANK, PAYABLE IN UNITED STATES CURRENCY. INTERNATIONAL MONEY ORDERS OR 
UNESCO COUPONS ALSO ARE ACCEPTABLE AS PAYMENT. PLEASE INCLUDE PAYMENT FOR ANY RUSH OR 
SPECIAL MAILING CHARGES WHEN REQUIRED. IF YOU PLAN TO SEND VIA "ELECTRONIC TRANSFER", 
HIRE DIRECTLY TO: FIRST UNION NATIONAL BANK, CHARLOTTE, NC; ROUTING TRANSIT CODE 
0530-00219. PLEASE ADD AN ADDITIONAL $6.50 TO YOUR ORDER FEE TO COVER FIRST UNION'S 
SERVICE CHARGE. 

7 Since no weather records are received for your specified area, we are substituting 
available data of the type desired from the nearest reporting station. Because of the 
distances involved or differences in terrain features, these data may not be completely 
representative. 

8 If assistance is needed in the application of the data on these records, a list of 
addresses for private consulting meteorologists may be obtained from: 

9. 

The American Meteorological Society 
45 Beacon St~eet 
Boston, MA 02108 

URGENT 

Regulations will not permit the National Climatic Data Center 
services provided customers on a reimbursable basis. UNTIL WE 
JUSTIFICATION FOR NON-PAYMENT WE H'ILL NOT BE ABLE TO HONOR FUTURE 

to absorb cost for 
RECEIVE PAYMENT, OR 

REQUESTS FOR DATA. 
Should your records show that payment has been made for this invoice, please send proof 
of payment. We prefer to remove your name from our past-due accounts RATHER THAN TURN 
IT OVER TO THE NOAA OFFICE OF GENERAL COUNSEL FOR COLLECTION. 

10 Excess payment may be used as automatic credit on future orders or refunded upon 
request only. 

(NOTE: Customer nt~ber must he used when placing an order, when checking on order status, 
or when requesting a refund.) 



-, 

U.S. DEPARTMENT DF COMMERCE 
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 
NCC FORI 5443 

ANNUAL CLIMATOLOGICAL SUMMARY ENVIRONMENTAL DATA SERVICE 
NATIONAL CLIMATIC CENTER 
NOAA FORM 27·326 111-74) 

0 

/ 1/ J. ':.-·/ 

STATION NUMBER: 

13 036'+ 07 ATLANTIC 1 NE IOWA lU.YATION Q 119 5 H ABOYl' 5[A•L!:YH LAT • q 1 2 5 N· .. lONG ' ·- 95 
DATE TEMPERATURES (OF.) PRECIPITATION I INCHES I 

--
NUMBER OF DAYS SNOW. SLEET NO. OF 01\YS 

MtAN M[AN 
DlPAIH, 

D!liliRU 
DlPART. 'R[ATUT --

WlAN fROW HUiH[!IT OAT! LOWIIT DATI: TOTAL fROM 085U:Y[0 OAT! YR. MO. MAXIlotUM MINIMUM DAYI TOTAL 
GR(AT• 

NORMAL ......... MAl. MIN, MIN. NORMAL DAY [5T DATf. 
FALL D[PTH 

~ 10 ° ~ :uo ~uo .=!: 0 0 ~ .10 ~ .so ! 1,0 

8C 01 30,6 l'+ol 22.'+ 2o2 1316 55 13 - 16 31 0 18 30 6 lo15 .30 .as 16 " 31+ 2 1 'o 0 

8C 0~ 28.1+ 11.5 20.0 - 5.3 1298 '+1 26 - 17 1 0 19 29 6 .'+2 - .55 • 15 " " 8+ 2 0 0 0 

8C 0 '+3ol 23.2 33.2 - loS 977 62 19+ - 3 1 0 7 2'+ 3 .75 - 1.31 .33 28 3o5 3 0 0 0 

BC Oil 6'+.9 35.'+ 50.2 ... qs1 90 22 22 13 1 0 11 0 1.25 - 1.63 .1+7 3 .o 0 " 0 0 12 

ec OS 75,7 1+5.8 &0.8 .o 18'+ 88 29 2'1 9 0 0 3 0 1.9& - 2.31 .72 17 .o 0 6 1 0 56 

8C 06 811.1 60,0M 72.111 2o'+ 13 101 27 '+6 8 8 0 0 0 6,83 1.71+ 2.01 b .o 0 b " 3 236 

8C 0 I 91.6 66o3 79.0 1+.7 0 100 1'++ so 27 19 0 0 0 2o87 - .70 1. 37 5 .o 0 8 2 1 """ 
8C 08 87.6 6'1.1+ 76.0 3.1+ 0 97 9 52 5 10 0 0 0 6,55 2.61+ 1.82 1& .o 0 9 " 3 31f8 

ec 09 79.2 52.6 6S.9 2.3 92 92 8+ 29 2& " 0 3 0 .63 - 2.69 .25 25 .o 0 3 0 0 126 

8C 1C 63.3 33.6 1+8.5 - Sol 506 85 8 1'+ 29+ 0 0 12 0 1.72 - .30 .71 16 "·q " 27 3 2 0 0 

8( 11 52.2 25.7 39.0 loS 772 75 6 b 25 0 0 20 0 .10 - 1.15 .10 13 .o 0 1 0 0 0 
-

8C 12 35.2 16.0 25.6 • 1 1215 59 5 - 11 25 0 10 30 3 .55 - .30 • "1 7 .5 1 21++ 1 0 0 0 

8C 61.3 37.'1t' 
ANN. 

'+9.'+11 ·" 682'+ 101 6 - 17 2 lf2 51f 62 18 21f.78 - 6.26 2.01 6 " 10+ llf8 lllf 7 1222 

ANNUAL MEANS SUM ANNUAL EXTREMES ANNUAL SUMS EXTREME SUM EXTREME 
:-=- --·-

SUMS 

.If 
''t.ll'' : MISSING OATS 

"f ' 0 ArTtR OAT[: ALSO OTH[A OATS 

''T"': TAAC~ 

SUM SUM SUM NORMAL 0[,, olfr. !:RROR NORMAL D[P. DIH. UIAOR -
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U.S. DEPARTMENT DF CDIMERCE 
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 
NCC FDRI 5443 

ANNUAL CLIMATOLOGICAL SUMMARY ENVIRONMENTAL DATA SERVICE 
NATIONAL CLIMATIC CENTER 
NOAAFORM27·326 111·74} 

STATION NUMBER: 

13 03f>ll_ll7 &TI &I\ITH" 1 I\IF TOI 'A 

DATE TEMPERATURES (OF.} 

MfAN MEAN 
D!PART, 

D!,RU 
MEAN '"0t.4 HIGHEST OAT! LOWEST OAT[ 

YR. .. o. WAJIIMUW t.41NIMUhl DAYS 
NO"WAL 

81 01 36.9 10.5 23.7 3.5 12711 b6 211 - 10 10 

81 a2 M ~ M H M H M 

Bl 0 H t H H H H H 

at 01! 7:>.6 I! Sol 58o9 9ol 221 90 25 22 15 

AI 05 71.8 115.9~ 58.9M - 1.9 218 85 31 21 11 

81 06 81!.9 59.6 72.3 2.6 6 96 7 117 19 

Bl 07 84o1 b 3. 8 711.0 - • 3 17 98 111+ 52 29+ 

e 1 08 80.2 S8.2 69.2 - 3.11 26 88 .. Ill 19 

81 09 1-~. 5 Sl.7 65.1 loS 17 92 29 33 lA 

81 lQ 61.0 38ol 1!9o6 - ... a 1170 77 5 16 26+ 

Fll 11 SloO 29.8 110.11 2o9 732 611 17 111 21 

81 12 3 fJ o6H I 2o3M ZloSH - lloO 1333 1!9 1 - 22 19 

81 ANN. 98 7 

ANNUAL MEANS SUM ANNUAL EXTREMES 

SUM SUM su .. NORMAL D!P, DIFF, !,_ROR 

-;: : ...... ;; . . ·.- ~ ·r:· 
...... :.·>:: 

., ~·.c ... ·· ··,; ··.-....... . 
· .... ·i·.··,· 

"\:", ·. 

. : . -~ ~. ·. 

':·· 
· .... · 

... ~-. 
:· ·.:::. 

. . : ~ .. :·: ·, ~·: .: 
.... ··· 

:_;·:· ::.· 

0 

H[VATION 11 qo; f"T. ABOVE: SE:A·L[VE:l, LAT,, "I :,.; "' LONG.: 9 S. _ __lli] 

NUMBER OF DAYS 

TOTAL ........ t.4AJI, MIN, WIN. 

~goo ~uo !: !IZ 0 ~ 0 0 

0 11 31 5 .311 -
0 .73 -
0 1. 06 -
1 0 6 0 1o II 3 -
0 0 2 0 2." 1 -
6 0 0 0 4.72 -
8 a 0 0 3. 52 -
0 a 0 a llo73 

2 0 0 0 2.36 -
0 0 9 0 3.58 

0 2 19 0 2.19 

0 16 31 1 1o 25 

17 2 e. 32 -
ANNUAL SUMS 

NORWAL 

.·, 
,. :·:·.:~-<·"".(,. ·:._.· ... 

.:··<·_: ... 
':· .. ·:,· 

....;·· :. 

PRECIPITATION (INCHES I 
--

SNOW, SLEET NO. OF DAYS 
DEPART. GREATEST .. 

FROW OBSUV!D OAT! 
TOTAL 

GREAT-
NORWAL OAY EST DATE 

FALL 
DEPTH 

~ .10 ~ .sb ~ 1.00 
--

o51 • 30 31 s.o 5 31 1 0 0 

.211 

1.00 0 

lollS ... 3 22 .o 0 6 a 0 
/ 

1.86 1.07 .. .o 0 6 1 1 

.37 1.66 2 .o 0 5 3 2 

.as .91! 25 .o 0 8 2 0 

• 8 2 1o22 2 .o 0 10 3 1 

.96 1.20 7 .o 0 2 2 1 

1.56 1.26 17 .a 0 " 3 1 

.91! .as 30 s 2 0 

• 110 .as 1 9.7 2 1 a 

2.72 1.66 6 

EXTREME SUM EXTREME SUMS 

''M'' ~ MISSING OA'I'S 

'' t" Af T[A DATE: ALSO OIH[A OAY'i 

"T'' · TAACf. 

DEP, OIH. ERROR 
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'':'!' · .... ··:: . 
· .. ;., 

c·.·' ~:· ~:'·.··:'').;·~·:_··) ··.· ... , ·.~=· 
........ .:.:·.·:·: .. :•:: :~_-:· 

., 
.:~: :.-· .... ·: ': ' ~ .. · : 

:\. 

-:.",· 

·:.·<··· 

, . 
. ··: .. ·. 

... ; 

too 

0 

a 
' 0 

4 3 :•.;( : .. 

2 7 
;· 

(. ' 230 .. .. ... 

302 " .. : 
r . .. 

165 

87 

0. 

0 

0 

8Sii 



.u.S. OEPARTH[Nl or COHH[RC[ 
NATIONAL OCEANIC AND ATHOSP~[RIC AOHINISTRATION ANNUAL CLIMATOLOGICAL SUMMARY NATIONAL CLIHATIC DATA ([~T[R 

>[Q[RAL BUILDING 
A5H[VILL[, ,NORTH CAROLINA 

STAT!ON IDENTIFICATION 

13070)b• ATLANTIC 

DATE 

I'I(AN I'I(AII 

TA, MO. MAl(- MINI-

82 I t 7. 8 -2.2 

81 1 "' t1 

81 31 • 1 . 'I 1 3 . 3 

82 
41 

'S 8, I 12. 7 

82 'S 7 1 . , '52.7 

82 b 7 b . 'I os•.o 

82 7 8 7 . '5 b). 3 

82 8 80,0 ", . 0 

82 'I 7 2 . 'I '52.'5 

82 , 0 b2.'1 40.0 

82 I 1 • 4 . b 2b. 3 

&2 , 2 3 7 . , 1 'I. 'I 

Allll. 

"' t1 

"MISSING DATA, APPEARS WITH IO<T><t.T 

DATA Wt€N LESS THAN 10 OATS AR[ 

MISSING, AHD IT APPEARS Al()lo[ If 

10 OR 10()11( OATS All[ MISSING. IT 
APP(ARS W(IH AIH.IAI. OITA, OOH(N 

I)[A(V(O fAll" IO<THS WITH MISSING 

DATA, 

I'I(AII 

7,8 

3 3 . , 

4 'S. 4 

&2.4 

b'5.'> 

7'5.4 

70,'5 

1.1.7 

'5,. 'S 

3'5.'5 

28.'5 

-
t1 

t1 

NE IOWA ELEVATION , , 'I~ FT 

TEMPERATURE ! o F ) 

NUMBER OF DAYS 
()[PART. >€A TlNG COOliNG 
fAll" I)[GA{[ I)[GA{[ 

..:IAMAL OATS OATS 

I 2 .• I 7 7 I 0 

-, . b '17b 0 

- 4 . 4 '582 ) 

, . " 1 I 7 •2 

- 4 . 1 1.4 8'5 

I , 0 330 

- 1 . , 21. 10'5 

-.'I , 4" 82 

- 2 . , 4 I 8 7 

- 2. 0 8 7 '! 0 

l.O 1 , 2 3 0 

" "' t1 

IIAI 

HIGHEST QAT[ .. a..sr QAT[ ~ .00 

l'S 2'1• - 2 7 '0 0 

t1 t1 " 
~.. 3 I - , 2 7 0 

8 1 2 " " 0 

81. 4 3 2 , 0 

'10 28 4, I I 

'llot1 4 4'1t1 ) , I 0 

"" 3 .4 21 4 

84t1 , , :.J" 2, 0 

80" 1 20" 2 1 0 

1.2 1 , • 4 24 0 

bO , - 4 , 2 0 

'!b" AUG• " 1'5H 

• OCC\.CIR£0 ON ()00[ OR 10()11[ PA[VIOUS 

OAT(S OUAIIIG To€ M(IIIIH. 

I TAAC[ 

v ( •. :uJ()[S TOTAL TOR PR(vl1U5 -IH. 

IIAI MIN MIN 

~ l2° ~ 12° ~ Oo 

2'1 ') I 11 

" " 
., 

7 1 3 ] 

1 1 4 0 

c , 0 

0 0 0 

0 0 0 

0 0 0 

0 2 0 

0 b 0 

'5 2, 0 

, 1 2 7 ] 

'54M 12'51'1 27M 

28801 

ABOVE SEA LEVEL LAT. 41 .ts" LONG. us 

PRECIPITATION ( INCHESl 
SNOW, SLEET NO. or OArS 

I)[P<UII. GA{AT(ST 

10 1 : 

IQIAI. fR!l" OBSERvED QAT[ TOTAL MAl DA I( 

..:IAMAL QAT rALL ()(P fH . ~0 ~ 1 c 

I 75"' 1'1 I. 00 11 '2. ~ ,. 
~ r I I 

" " 
,. ., .. I ~ " 

1 . • a 1 .• 1 1 .• 7 1 'I b . 0 b • ~ 2 ·' 
I . 2 2 -1 .lob .'52 1 b 1.0 2 ~ 4 ' ,; 

7 . 1 4 2 . 'I 7 1 . 4 8 ') .0 0 ') <, 2 

2 . ')'I - 2 . ') 0 .8'!> 30 .0 0 b 2 ~=l 

2.28 - 1 . 2 'I .'10 2 .0 0 s ; •) 

b . I 7 2 . 1 b 3.0'1 ') .0 0 7 4 } 

3 . b ) . 3 , 1 . 7 l 1 3 .0 0 o; 
"' I 

2.24 .22 . '5 7 2 .0 0 8 "' 
1) 

-, 7 4 .4'1 , . 0 4 I 1 .0 0 ~ I ' 
3.'54 2.b'l 1 . 2 '5 2 8 o; .0 ') ) I • 8 2 I 

t1 ) . 0 'l" A IJ (, <'b.'!>" b., "I R 7 t) H } ~" ' .-."'1 

8 AOJUS TEO M(INIHI. T OA A....._,IL vALUE 

TOTAL CONTAINS (511"11[0 VILU(tSt 

1()11 "lSSIIIG DATA. 

A A"OUNI :>A(((P(lll(Q" "I' l"CLU0( 

PA(((P(IAIJOO< !Hil QCCuAA(D DuRING 

1M[ PA[vlQuS "0NIHS. 



u.S. DEPART"[~! or CO""[RC[ 
~ATIO~AL OCEANIC A~O AT"OSPH[RIC AO"INISTRATION ANNUAL CLIMATOLOGICAL SUMMARY 
STATION IDENTIFICATION 

1 30703(,4 ATLANTIC 1 N[ IOWA ELEVATION 11 '15 FT. ABOVE SEA LEVEL 

~ATIO~AL CLI"ATIC DATA ([~T[R 
r[Q[RAL BUILDI~G 

ASH[YILL[, ~ORTH CAROLI~A 

28801 

LAT. 41 25N LONG. qo; 

DATE TEMPERATURE I o F l PRECIPITATION I INCHESl 

"(All "(All 

fA. 100. "All- ............ 

B 3 1 30.4 1 (,. 4 H 

Bl 2 3 (, . 3 2"1. 0 

83 3 43.4 2 7. 1 

8 3 4 52.4 3 2. 7 

8 3 s b8.SH 4 4 . 0 

8 3 (, 8 ~ . 7 58.0 

B 3 7 '10.7 bS.'I 

83 B 'll.b bb.'l 

83 'I 82.b 52.0 

83 I 0 b2.2 41.0 

83 11 45.5 30. 7 

83 12 12.8 -2.2 

...... 
58.31'1 37.81'1 

II IIISSIIOG DATA. APP£UIS WITH -THLY 
DATA IIH(Ij LlSS T- TO DAYS All( 

IIISSIIOG, A>CI IT APP£AIIS Ai.OH( Jr 
TO OA IIOA£ DAYS All( IIISSIIOG. IT 
APP£AIIS WITH ~AI. DATA, IIH(Ij 

[)(AIV[O r- -THS WITH IIISSIIOG 
DATA. 

[)(PAll!. H(AT I lOG 
"(All r- [)(Gil([ 

IIOAIIAL OAfS 

2 3. 4 H 5.5 1 2 7 8 B 

2 8. 7 4.b 1 01 2 

35. 3 . s '11(, 

42.b - 7 . 2 (,(,(, 

Sb.lH -4.8 2788 

b'l.'l - . 4 35 

7 8. 3 3.'1 0 

80.3 8.4 0 

(, 7. 3 4.0 10 7 

51.(, - . 8 432 

38. 1 .'I 7'1'1 

5. 3 - 1 'I. 7 1848 

49. 1 H - . 4 73718 

COOliNG 
[)(Gil([ 

OAfS 

OB 

0 

0 

0 

1 'IB 

18'1 

420 

4 8 3 

182 

24 

0 

0 

1 3 1 7 B 

NUMBER 
..... 

NIGH(ST QAT[ LOHI:SI QAT[ ! ~0 

4 7 1 3 1 1 8. 0 

58 28 -20 7 0 

7'1 3 11 21 0 

7 7 2b 22 1 s 0 

87 27 28 8 0 

'12 23 33 (, 3 

101 22 51 2b 1 (, 

101 1 7. 53 12 25 

'17 'I• 23 23 10 

88 2 2'1 1 7 0 

70 2 7 25 0 

30 1 1 + - 3 3 1 'I 0 

I 0 I AUG• -33 pEe 54 

• O!C~ D 011 OH( OA IIOA£ PRI: v : llUS 
QAT[S lk.f!IIIG TH( -TN. 

I IAAC[ 

V IIOCU.()(S TOTAl. <OA PRI:VIOUS -TN. 

"AI 

~ 12° 

20 

'I 

7 

0 

0 

0 

0 

0 

0 

0 

5 

3 1 

72 

OF DAYS 

"'" "'" TO I AI. 

~ 12° ! 00 

30 0 .bO 

2b 2 .'17 

2 3 0 4 . s s 
1 (, 0 1 . s 7 

2 0 5.83 

0 0 4. 3'1 

0 0 1. Sb 

0 0 .78 

3 0 2. '11 

7 0 2. 7 5 

1 8 0 3.b7 

31 15 1 . 7 (, 

15(, 1 7 3 1 . 34 

SNO~. SLEET 
[)(PAll!. GII(AI[SI r- 08S[AV[0 QAT[ fQfAI.. "A• 

OO()IIMAL OAf r All ()(PTH 

- . 1 (, . 2b 10 2.'1 OT 

.00 . 3 7 2 11 .5 H 

2.48 .85 25 7.8 0 

-1 . 4 3 .42 'I 2.0 0 

1 . '12 2.50 1 .0 0 

.22 .'14 2'1 .0 0 

-1 . 81 1 .. 4 s 2'1 .0 0 

-3.27 .b4 2 1 .0 0 

- . 85 1 . 2'1 20 .0 0 

.sa 1 . 1 3 11 .0 0 

i. 31 . 7 j 'I 5.0 I 

.'18 . 4 3 21 1 7 . 3 H 

.'17 2.50 ~AY 4b.5 1 t1 

8 AO..UST£0 -THLY OA ~ "IAI.U( 
TOTAl. COIITAIIIS [SIJIIAI[O VALUltSr 

rOA IIISSIIOG OIIA. 

A AOO..O.T PA[(JPITATIOII "Af IIOCLU(){ 

PA£CIPITIIIOII TNAT O!CUAA£0 JlUAIIOG 

TH( PIO[VI()JS -IHS. 

QAI[ 

q • 

1 2 

~OY 

NO. (J, 

10 ~. ~0 

2 0 
I 

4 0 

10 5 

5 0 

1 2 ) 

10 4 

I I 

I I 

4 2 

8 I 

7 3 

7 0 

7 I 20 

ow 

DAYS 

~ 1 0 

0 

0 

0 

0 

1 

0 

I 

0 

2 

I 

0 

0 

5 



u.S. DEPART"["T or CDP1P1[AC[ 
"ATIONAL OCEA"IC AND AIP10SPH[RIC A01'1INISTRATIO" 

STATION IDENT!t!CATION 

1 307031.4 ATLANTIC I N[ 

ANNUAL CLIMATOLOGICAL SUMMARY 

IOWA ELEVATION 11 9 s tT. ABOVE SEA LEVEL 

NATIONAL CLIP1ATIC DATA C[NI[~ 
r[Q[RAL BUILDING 
ASHEVILLE, NORTH CAROLINA 

.?8801 

LA r. 41 2SN LONG. 'lS o" 

DATE TEMPERATURE ! ° F I PRECIPITATION ( INCHES I 

..: ... >€All 
lA. "'I. Mil- "1111-

84 I 2'5. 2 4.4 

84 2 42.0 2 3. 4 

84 ) ) 7. 9 2 I. 9 

84 4 5S.7 )b.& 

84 s &'LO 4b.2 

84 b 83.3 b0.7 

84 7 88.0 b 1. 0 

84 8 88.4 b0.4 

84 , 75.5 4'J.2 

84 I 0 b3.2 4 1 . 8 

84 I I SO. I 2 7. 9 

84 I 2 3 7. 4 1 b. b 

-· S"'.b 37.S 

" "ISSIIIG [)AlA. APP[AAS oolfoo 1011'4. 1 

oara ...CIII LESS ,._ 10 OAIS AA[ 

"ISSIIIG, UG IT APP[AAS At.OO€ IF 
10 011 10011( [)AI$ AA[ "ISSIIIG. IT 

API>[ AAS ool '" -.at. oa ra. ...c" 
[)(Ah£0 •- -IHS "' '" "ISSIIIG 
oa1a. 

[)(PAAI. lo4:ATJIIG 
>€All ·- [)(Gil([ 

~ oa•s 

I 4. 8 - l . I 1553 

32. 7 8.b 929 

29."1 -4.9 1082 

4b.2 -). b 5b3 

57. b -). 5 243 

12.0 I . 7 s 
7 4. s . 1 2 

7 4. 4 2.S 8 

b2.4 - . 9 1 8 4 

S2.S . I 384 

39.0 I . 8 77S 

27.0 2.0 I I 70 

48.& . I b8"18 

tOOI.IIIG 
[)(Gil([ 

OATS 

0 

0 

0 

5 

22 

220 

lOS 

)08 

I 1 3 

s 
0 

0 

"178 

NUMBER 
.... 

Mllilo4:ST [)AI[ LOWEST 1)1.1[ ~ ft/JO 

43 5 -28 I 8 0 

b3 22 - 8 5 0 

55 25 - 7 9 0 

B I 2b 2 I I 0 

84 I 7 ) I I 0 

91 2b• 4) l 2 

9'J , 45 7 I 1 

100 28 43 23 1 l 

"'b I 20 2'J b 

80 3 21 23 0 

bb 8 I 2 20 0 

bS 28 - 7 2S 0 

100 AUG -2 8 JAN 32 

• Ott~O 011 00€ 011 "1)11( PII(V I ().IS 

[)AJ[S ~IIIG 104: IOQOITM. 

r IAAC[ 

.... 
~ 120 

I 9 

4 

I 2 

0 

0 

0 

0 

.o 

0 

0 

0 

I 4 

4"1 

or DAYS 

"I" "Ill lOT At. 

~ l20 ~ 00 

3 I 12 .85 

27 2 . 4 7 

2"1 1 I • 8 7 

8 0 7. 7 1 

I 0 4 . S I 

0 0 b.40 

0 0 4.08 

0 0 .b2 

3 0 2.)) 

I 0 0 4 . 8 3 1'1 

2 3 0 . b 7 

2"1 3 3.4b 

1 b I I 8 37.801'1 

SNOW, SLEET 
[)(PAAI. GII(AI[SI ·- 08SEII"<EO OAT[ IOIAt. .... 
IOOAOIAt. [)AI rau O[Pht 

.0"1 . 7S I 8.0 M 

- . 50 . 39 I 8 .or or 

.. 20 .S2 I 9 10.0 or 

4. 7 I 2. b' 29 .0 0 

.bO I . 7 2 2S .0 0 

2.23 I . 34 I 5 .0 0 

. 7 I ;t. & 7 I') .0 0 

. 3. 4 3 .28 2 I • .0 0 

- I . 4] .b8 2 .0 0 

1'1 1 • 7 b IS .0 0 

- . b"' .55 I I . 0 0 

2.b8 .b5 24 b.01'1 0 T 
I 

1'1 2 .-b 7 JUL 25.01'1 OM 

8 AO.AJSI[O -1'4. I 011 AINJAt. YAI..U( 
TOTAL COIITAIHS (SIJMT(D WAt.IA:cSc 
IDA "1SSIIoG DATA. 

A AIO.Jfof PA[CIPITAIJOII Ml IIOCLL()( 
PI!£CIPITOTIOII THAT OCCUI!A£0 ~lloG 
h<( PA[wi()JS -INS. 

[)AI[ 

}"'• 

) I • 

) 1 • 

NO. OF DAYS 

~ 10 ''>0 ~ 1. 0 

I I 0 

I 0 0 

s I 0 

10 ') 2 

8 ) I 

'2 ') 2 

b 2 I 

2 0 0 

c;, 2 0 

II) ) 1 

' 1 0 

7 4 (J 

b8 2 7 7 



U.S. ll[PMTII[•T f1F CQN€AC( 
IIATIOIIAL OC£MIC MD ATIIOSPI€AIC ADRI•ISTMJI. 

STATION IDENTIFICATION 

13070](,4 ATLAIHIC 1 •E 

ANNUAL CLIHATOLOGICAL SUHHARY 

ELEVATION 1115 FT. ABOVE SEA LEVEL 

NATIONAL CLINATIC DATA CENTER 
r[ll[AAL BUILDING 
ASH(YILL[, NORTH CAROLINA 

28801 

LAT. 41 25N LONG. 15 ow 

DATE TEHPERATURE ( • F J PRECIPITATION CINCHES l 

- -.... ... -~- --
85 1 2".0 3.(, 

15 ~ 21.5 1.5 

85 , SJ.3 21.7 

a5 .. ""-1 42.0 

85 !! 77.3 51.2 

15 ' 11.3 51.1 

15 J I ••• ,0.5 

15 • 10.0 57.1 

15 '! 71.1 54.4 .. 

15 1Cl 62.7 41 .0 

I!! 11 l7 .o 11.4 

I!! toi 24.2 l.O 

-- 51.0 35. 3 .. 

.... ._ .... _ -.r.- ......... ., 
_.._LOa- .. IIIWS­
.,.,..__ n-.r.--...:, 
.. ..... .-s- ........ , 
-.rMI ....... ..... -....................... ..... 

.,..,_ .... aa-- ...... .-.: .-.: - ..s IIIWS 

14.1 - J. 1 1550 0 

11.5 -4.(, 1271 0 

41.0 •• 2 734 0 

54.4 4 •• 347 37 

,4.1 1.2 71 '2 ,,_ .. -2.7 J7 121 

7].(, -.1 0 274 

,I •• -l.l 12 121 

,3_2,. -. 1 2005 1478 

51.1 -.5 400 1 

21.2 -•.o 1o•s 0 

1] •• ". 4 1517 0 

46.7 .. - 1 •• 71111 7711 

NUt1BER OF DAYS ... 
lllecst DATI: LDCST DATI: !' .,. 

44 " -23 20 0 

5J 21 -23 " 0 

73 11 1(, 5 0 

17 11 1" ' 0 

II 2• 11 11 0 

102 8 38 '3 2 

14 1 47 '. 12 

11 ]1 4" 18 l 

11 7• n 21 5 

74 22 25 14 0 

"' 18 - 1 21• 0 

40 2'• -11 18 0 

102 Ju• -21 FE I• 22 

• oca-mt Gil M Ill 111111 iiiii[YIIIIS 
lln:s..,•nc~ . 

·~ 

111111 IIIII IIIII 
~ R• ~~ ~ o• 

22 ]1 1 l 

15 2" 1 

1 2) 0 

0 7 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 5 0 

1) 2' 2 

22 ]1 15 

7] ~ 41 l1 

TOTAL 

.42 

1. 01 

1 ·" 
2." 

2.41 

3.' 3 

•.. 21 

] . 15 

].80 

3.02 

.72 

•• 3 

~7. 47 

SNOW, SLEET 
IJ[PMT • &III:ATtST .. ~ .-sDIV(ll DArt TOTAL 111111 --- DAY f"ALL D[PTM 

- .34 .15 1 f>.O 1'1 

. 1 1 .(,4 21 fo.O 1'1 

- . 1" .44 2:J a.o a 

-.01 . 7 7 lO .0 0 

- 1 . 50 .f>2 20 . 0 0 

-1.04 1.10 1 7 . 0 0 

. . 12 l.OO 11 . 0 0 

-.10 .a2 14 .0 0 

.04 1. 02 21 .0 0 

.a5 1. 00 I 18 .0 0 
__ ,. 

.20 15 5.5 ] 

-. 15 .42 1 a.01'1 1'1 

-2.10 3.00 ~UL ]). 51'1 al'1 

I AD..USTtD -- f Ill -- WALla 
fllfAL ClllfAIIIS [SlJMTtD WALII:ISI 
f"CII IIISSIII5 DIITA • 

A MOUlT IIII[CIII'IfATJOII MY IIIQ.IU 
IIII[CIII'ITATJOII IIIAf OCCIJII(D IIUIIII5 
hC IIII[WIOUS~. 

DATt 

]1 

11 

~AA 

NO. or DAYS 

~ .10 ! .'50 ~1.0 

2 0 0 

• . 0 

" 0 0 

a 1 0 

7 2 0 

5 ) 1 

4 2 I 

5 • 0 

10 ) 1 

7 ] I 

4 0 0 

2 0 0 

... I 1 4 



U.S. O(PUITI!(IIT OF CONIEIIC[ 
IIATJOMAL OCEAJIIC oUIO Alii()SPH(AIC ~IIIISTAUIOII 

STATION IDENTIFICATION 

130703"4 ATLAIITIC 1 NE 

ANNUAL CLIHATOLOGICAL SUHHARY 

IOWA ELEVATION 11~5 FT. ABOVE SEA LEVEL 

IIATIOMAL CLI"ATIC DATA C[NT[A 
r[O(AAL IUILDIMG 
ASM[VILL[, NORTH CAROLINA 

28801 

LAT. 41 2511 LONG. ~s ow 

bATE TEMPERATURE I o F ) PRECIPITATION I INCHES I 

Ill: All ~ ... 1111. IIIII I-
.. , .. _ 

II" 1 40.4 11.2 

II" .. 2~ •• ., . 1 

u 54.7 2.,.] 

116 4 (,4.4 40.0 

8(, '5 72 . ., '50. 71'1 

8(, " a•. 1 f.2.'5 

a" 7 11s.a .. '5.7 

8" 8 77. ~ 57.5 

a" 'I 75. ~ 57. I 

8" 1 0 "2·. 8 4 I . 7 

8" 1 1 " " 
8" '"" 34.3 I~ . .C 

-· " " 
II IIISSI115 OATA. ~ IIITM ~' 

OAr A a.«lt LLS1S ,_ 10 OA 'I'S Mil[ 

IIISSI115, - IT ~ ILOC I' 
10 Dt Jllllll[ DaYS - IIISSI115. IT 
IIIIII(MS 111 r.. --.. oar a, oe«Jt 
IJ[Jt'IW[II niQII -""5 otlfM 111551115 
OATA. 

CVMT. ICAfl115 COCIU115 
~ 

,...,. II(IMJ: II(IMJ: ....... DaYS DaYS 

211.8 10.~ 111 5 0 

,.,_5 -4 ... 1270 0 

42.0 7.2 7 1 1 .. 
52.2 2.4 ]8] .. 
"1 .II! . 7 1308 3 .. 8 

7].3 3.0 0 2'511 

75.1 I. 4 0 HO 

.. 7.7 -4.2 34 125 

..... s 3.2 55 110 

52.1 - . 1 3111 0 

1'1 

2 ... ~ I., I I 7" 0 

" " " " 

NUP1BER OF DAYS 
IIIII 

MI8CST oan: ~Sf oan: ~ .. 
58 20 -J .. 0 

'54 2 -24 !2 0 

~0 2., 8 7 1 

82 25 24 22 :) 

11'5 31• J .. 2 0 

~3 27 51 3 I 

~2 21• 54 21 10 

17 25• 45 27• 0 

117 21 ]6, II 0 

77 7 25 ,. 0 

" 1'1 1'1 

'" 23 -7 ll 0 

~)" ~UN " ,~ ... 

• OCCUIIIOI 1111 011( Dt Jllllll[ ...:v llaiS 

oan:s euti.C n« -'"· 

' filii(( 

V IIICUIDU lOTI&. 'Oit 'lllvllaiS -IM. 

... "'" "'" ~~ ~~ ~ o• 

J JO 2 

18 27 ~ 

1 21 0 

0 7 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

') 0 0 

0 • 0 

" 1'1 1'1 

II )I 2 

ll" 122" I ]I! 

TOT II. 

.00 

2.0~ 

3.0 .. 

7.24 

s.•J 

5.~2 

11.53 

2. "1 

11.72 

4.3 .. 

" 
.~2 

" 

SNOW, SLEET 
~r. ..:an:sr ,..,. ....0 OAf[ TOUL IIIII ........ OAr 'ILL II(~ TN 

-.7 .. .00 3 I • .0 0 

1. 12 I • 44 • " " 
-~~ 1 • 08 12 .0 0 

4.24 I .f.O ] .0 0 

1. 7 2 2.02 I 0 .0 0 

1 . 7 s 1 .Ill 21 .0 0 

5. I" 2."s I . 0 0 

- 1 . 4 4 I. 011 I l .0 0 

'·'" 2.01 I 5 .0 0 

2. I~ 2.08 II .0 0 

" " " 
• I 4 .H 7 I. 0 " 

" 2 ... '51! JUL 1. 0" 01'1 

I IO.AJS n:D -T>4. r 011 --. VILlA: 
TOTII. COIITAIIIS lSTIMn:D VILIA:ISI 
'Oit fiiSSJIC OATA. 

a .....,, 'lllCI,TAUDII liAr IIICLI« 
'lllti•UaTIDII TMAI DCC11111lD lUll"' 
1,_ 'lllvllliS -INS. 

GOT( 

NO. OF DAYS 

~. 10 !.~ ~LO 

0 0 0 

4 I 1 

• 4 I 

I I • ') 

7 4 2 

a s 2 

' " ) 

s 2 , 
I .C s 2 

e 2 I 

" ·" . " 
l 0 0 

7 ]1'1 ]]1'1 '"" 



1~ leal) ~iver If <Ill I -·sFc ··- 'l u.s ni'P•!!J,~W"T OF ~~":r.ERCE I 
) ' ~ 7-71 .. . OCI NO A 

,_... •. ·"7c.· 

~y ~\'•' 
IAL 1 ~ SE 

STAT%/!JJA rcouc~ I Rloi'ER 

__,!'1-._y;:_r,..· 
TIM:,.~o~l) ~OBSERVATION RIVER 

TEi/ /l{l!( I PRE//~11i STANDARD ;uME IN USE RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS 
c= (:5(" 

TYPE OF RIVER GAGE ELEVATION OF RIVER FLOOD STAGE NORMAL POOL STAGE 
GAGE ZERO 

Ft. Ft. Ft 

TEMPERATURE F. PRECIPITA TIOH WE:-'THER (Col•nrlar Do-c} RIVER STAGE 

24-HR AIIOUHTS At 0~ Chow a lfttJid:-t line (-J ~ houl"' p-eclpifafiOI'f wo• .lbrk 'X' for oil ty,-s occu"l"! i 
. ~ . . obs..-<1, and o _..u 11.. t/rrouvh loourS pNCipitatlon each<loy. ., 

24 HRS. ENDING 

lJ~ 
; .i p<obahly occurred unobse<Ve<l • E GAGE =, ~DING AT '• '~~ 

. .. 
OBSERVATION i.~i 

A.M. NOON P.M. -i AT u .. • 0 .. 2: .!~"""' 
! ~1 a , ... ... AT .. ~; i:; - . 0 • • Q REMARKS ... Hl l=E r .; E1 I 2: 

<C MAX. MIN. OBSN. ,aj· J , J • J ,,,JIJIJ J 1 J I J f 7 I I JOJJ ;i &i ;: A.M. ... (S,-clal observations, etc,,) ' Q .. .u- L .. ... 
·~.· 

1 33 -z_q 23 {)I I I I I I I I I I I I I I II I I I I I I 
2 :,7. l ~ I I I I I I I I I I I I I I I I I I I I I I 
3 ?,./, I~ -~· I I I I I I I I I I I I I I I I I I I I I 
4 lfl.t, ·z..,it 1m1·~ I I I I I I I I I I I I I I I I I I I I I 

J 7.?:.7 3..~ .30 I I I I I I I I I I I I I I I I I I I I 
6 ."'l 7 :l._q c'l/ I I I I I I I I I I I I I I I I I I I I 
7 :-12 ;1_? ;~ly I I I I I I I I I I I I I I I I I I I I 

• ~.:.- ~~ J_~ I I I I I I I I I I I I I I I I I I I I 

' ~'\ .c- .!)I I I I I I I I I I I I I I I I I I I I I 

10 01/ I?' ;?./ ITIU I hi I I I I I I I I I I I I I I I I I I I 
llr\..f/ 16 !'"<_ -t.:.; I I I I I I I I I I I I I I I I I I I I 
1Z _.(-7 .2..l._ :J.'l I J • J • ' 101 I 2 J 4 J , I OIJ 

13 In 2 2.7 ~5 I I I I I I I I I I I I I I I I I I I I 
14 4~ 2'-/ 30 I I I I I I I I II I I I I I I I I I I 

lSbL. )'I 1'7 I I I I I I I I I I I I I I I I I I I I 

16 "-~ ~ /9 I I I I I I I I I I I I I I I I I I I I 

17~ 7i1 ~ ITRG T f\ I I I I I I I I I I I I I II I I I I I I 
11 . ?,~ ~· IY I I I I I I I I I I I I I I I I I I I I I 

19 X -:l }7 I I I I I I I I I I I I I I I I I I I I I 

2P .1C/ /0 d.l/' I I I I I I I I I I I I I I I I I I I I I 
21 41. ·a/ A.l I I I I I I I I I I I I I I I I I I I I I 

22 ');( )._ ";i J J 4 7 • ' 1011 J 1 J " J 7 • 'lOll 

2J 
.,, -/0 -¥ I I I I I I Ill I I I I I I I I I I I I I I 

24 --!itt -q 1£6 I I I I I I Ill I I I I I I I I I I I I I I 

25 ,:,_-c., ~ '~ I I I I I I I I II I I I I I I I I I I I I I 

26 .]2. /7 ~b I I I I I I I I I I I I I I I I I I I I I I 
27 -~'t r,r !)_/ I I I I I I I I I I I .I I I I I I I I I I I 

.. \ 
~ 

21 j.jq" jif ~0 I I I I I I I I I I I I I I I I I I I I I I 
29 ~f .1¥ .12.. I I I I I I I I I I I I I I I I I I I I I I I 
30 IIi/ 17 tK. I I I I I I I I I I I I I I I I I I I I I I I I 
31 -i ~-. -~ LfO v I I I I I I I I I I I I I I I I I I I I I I I I 

•"~ SUII -r 116 >< CHECK BAR ,., .,,,.,..,,.,,NORMAL Cit. BAR . 1 i.; SUM D< r c-i _; r. i &; COHOITIOH OF RIVER AT GAGI! Gre!te•t 
READINO DATE. L 

_ ... .. 
.OBSERVER 

A. Ob•tructed by r•th Ice. 1!. Ice gerge below VOP• 
1. p reaen. '"-' •11•• ot ..... P.Sherelce. SUPERVISING O''ICE STATION INDEX NO. 
C. t/,,., ewrhce of ••oolh Ice. G. Ploollollco. 13-0364 -7 -
D. Ice gor .. elte" ..... "· Pooloto ... 

I 



"-;·. 

LO 
cY) 
CX) 
1..0 
1..0 

"'C 
Q) 

..c: 
u. 
c:. 
~~ 

:.l..ll 

~; ver ;I dil 

STATE COUNT t<IVER 

.krJJJA C,,c-~5.5 
TIME llocal) OF OBSERVATION RIVER Ti/ /,(.~ ·1 PRE~;~;;;; STANDARD TIME IN USE 

/"':. cr 
TYPE OF RIVER GAGE ~~~~AZT~~~ OF RIVER FLOOD STAGE NORMAL POOL STAGE 

F•. Fl. F• 

TEMPERATURE F. PRECIPITATION 

24 HRS. ENDING 
1-.:;:24:=-H::.:R:..;A=TM'-=D"?UII~T~S-+=A:.:,•.=D~I:. Draw o straight lim (-1 through hours precipitation was 

• • ol:tservfll, and o waveclline ~ tfvough ftou,.. ,_-ecipitation 
.; ";' • • probably occul"'n!d unobserved. 

l.§i l.i i. tit ~i~ ::§-------A~.M~·-----N~O~O~N----~p·="'~·----__, 

ii~ i;i "i~1 
& =I :J! ~j! I 2 , 4 ' 6 7 • ' J(; II I 2 , 4 ' 7 • Sl lOll 

AT 

OBSERVATION 

w AT 1-l-----.----1 
~ NAX, MIN. OBSN. 

I D~ 2C) If) II II Ill I I I I I I I I I I I I I I 

I I I I I I I I I I II I I I I I I I II 

II I I I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I Ill II 

I I I I I I I I I I I I I I II I I I I I 
I I I I I I I I I I I I I I I I I II I I 

I I I I I I I I I I I I I I I I Ill II 

I I I I I I I I I I II I I I I I I I I I 

I I I I I I I I I I I I I I I I I II I I 

I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I I I I 

I 2 J 4 5 (S 7 P 101 I 2 J 4 J ' 7 a 9 011 

I I I I I I I I I I I I I I I I I I II I I 

I I I I I I I I II I I I I I I I I I I I I 

I I I I I I I I I II I I I I II I I I I I 

I I I I I I I I I I I II I I I I I II I I 

11:J/ 1'1 :J...q I I I I I I I I I I I I I II I I I I I I I 

I I I I I I I I I I I I I I I I I I I II I 

S FO 
•-79" N, . OCI 

U.S -- . -TME .. - -- "':OMM ____ " 
NO A ERIC STRI 

AL V _ _ ~ SE 

RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS 

WEATHER (Calenda• Day) 

ltbrlc 'X" for oil types occurrl~ I 
each Jay. : 

: ... 

E . 
.. 1 
.;. '1 

li I i &i ;: 

RIVER STAGE 

GAGE 

~DING ,_ 

AT ~ 
w 
0 
z 

_A.M. ~ 

REMARKS 
(Special ohservotion.s, ete;.,} 

19 (( .3 ; 0 ,;k( 
2P ~-~ /C 17 

I I I I I I 

I I I I I I 
I I I I I I I I I I I 1~1+1~1 -ll-r-1--r-+--l~+-4--r--r-+-------------------------1 
I I I I I I I II I 1 II I I I 

21 ~/ 13 :l3 T I I I I I I I I I I I I I I I I I I II I I 

22 '-// 1 ~ 2.i-l I J 4 5 7 I Sl 1011 I 2 J 4 5 6 7 a 91011 

23 -5"/ I 0 .::Jt.J I I I I I I 1 I 1 I I I I I I I I I I I I I I 

24 S/ .;llf .] '/ I I I I I I I Ill I I I I I I I I I 1 I I I I 

25 IS' "l 2. s 3 5 I I I I I I I I I I I I I I I I I I I I I I I 

6~\ 26 S ~ ~f( .37 I I I I I I I I I I I I I I I I I I I I I I I (h;i t-2~7 f-:'1!1'7-•0~+-"~"-i,~3;r-+3__,~ X-t----Jf----+--t-'--11 -'-111-'-11-'-lt-'1++1'-HI -'--11 -i-11 f-'-11-'-1 t-'1+'1++1 -'-tl -'--11 '1 1-'-1 rlt-l+l+l+tl --JI---t-+--+--t--+--t--+--t-t-------------1 

2a ~V ~ 3 "':3--) , S''j I 1 I I I I I I I I I I I I I I I I I I I I I 
29 _& 
30 IIIII 111111111111111111 
31 I I I I I I I 1 I 1 I I I I I I I I I I I I I I 
~.;/ SUM _6 ~ y. _f) 
COIIDITIOH OF RIVER AT GAGE G'"atoll 

.>< CHECK IAR ('or wlr•....,•IQhl) NORMAL CK. BAR 

READING DATE 
OBSERVER 

X 
A. Ol:.1truct•d br rough Ice. E. Ice gorge l:.elow gage. 
e. FroUII, l:.uf open at gae•· , • Shore Ice. 
c. u·,,., Ultface of llftooth fee. G. F looting Ice. 

SUPERVISING OFFICE STATION INDEX NO. 

H. Pool •_tage. 

13-0364 -7 
:·: _-: 



. ,. ·- NTc 'k:ij - ~ ifcii - iS'Fi :oM~ ,,ve 5 u.: HMI 

J1n:.~r:::c_ 1/Hf~CH 119 x-·, 7-79 N - oc NO~ >ERIC ISTA 

~~ 
NA I IUNAL W~A I t11:.R SE ... vr\..c. 

STATE COUNT IR>VEA 

.PA-- {;M_C:, 
TIME (loco/} OF ()BSEAVATION AIVEA 

TE/i f'6f I PA;;;~;;N STANDARD TIME IN USE :tal RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS 
[8r 

TYPE OF RIVER GAGE ELEVATION OF AIVEA FLOOD STAGE NORMAL POOL STAGE 
GAGE ZEAO 

Fl. Fl. Ft 

TEMPERATURE F. PRECIPITATION WEATHER (Calenda• Doy) RIVER STAGE 

24-HR AMOUNTS AI Ob Drow a straig#:lt line (-J ~ hours precipitation was Ma•k 'X' (.,.oil types oecurri"" B 
. ~ . : observed, arid a waved II"" through ho<n pecipilalion each Jay. ; 

24 HAS. ENDING 

l~i 
. .! P'obably oecvrre</ unabse ... ed • £ GAGE 

AT = .. 1. . ~ADING l.fi A.M. NOON P.M. .; .. 
OBSERVATION Hj .. AT u .. .. z .!!-.. .. -1 "I - !!.1 Ill ... AT ·"' . i~l . 0 REMARKS .. iil '=t .. ,; li I z 

oC MAX. MI ... OBSN, .. I 2 J • J 7 I 9 lt.J II I 2 J 4 J ,,,1011 . ~ ·- - _A.M . Ill (Special observ~tions, etc.,J 0 .lJ- .. -"'• ..... L " oa .. .. 
I 39 ).J d-.1 {1 I I I I I I I I I I I I I I I I I I I I I 
2 3K 'L"l .3' I I I I I I I I I I I I I I I I I I I I I 

3 6'£/ .2...«> ~ I I I I I I I I I I I I I I I I I I I I I 
4h9' 1~- J.b I I I I I I I I I I I I I I I I I I I I I 
5 -?/ a~ i/:l. I I I I I I I I I I I I I I I I I I I I I 
6 7-l :J_g ~"Z/ I I I I I I I I I I I I I I I I I I I I I 

7 Jt....J ·~i ~,, I I I I I I I I I I I I I I I I I I I I I 

I>'? ?.'7 ·gy I I I I I I I I I I I I I I I I I I I I I 

9 -3 i!{ ,;2 . .,3 ~-3 I I I I I I I I I I I I I I I I I I I I I 

10 LJ.~ I] ~") I I I I I I I I I I I I I I I I I I I I I . '• 11 t-li' It:" 3"' I I I I I I I I I I I I I I I I I I I I I 

u sl a? .. ~.., .eJtf I 2 J 4 J d 7 I 9 10 I l:lJ45671P 011 

13 ~2 .30 "il I I I I I I I I I I I I I 1 I I I I I I I I I 

14 Ci~ '3,!> ~a: .f)')... I I I I I I I I I I I I I I I I I I I I I I I 

15 ?,~ <H !3'1. 61 I I I I I I I I I I I I I I I I I I I I I I I 

16 '-{)_ .~'-!- II-i 1 kcl~ I I I I I I I I I I I I I I I I I I I I I I I 

17 '-13 .3cj 141 ,"2..•- I I I I I I I I I I I I I I I I I I I I I I I ' 

II zt ~ '6Jo Qq .en I I I I I I I I I I I I I I I I I I I I I I I 
19 t;g 3) l4ic - I I I I I I I I I I I I I I I I I I I I I I I 

20 ... ~ 'ltl Sl I I I I I I I I I I I I I I I I I I I I I I I 
21 ~ :?1 J'l 1/7 I I I I I I I I I I I I I I I I I I I I I I I 
22 '70 ?-% q~ I J • J 7 a 9 tozt 11J4J6719JOII 

23 73 .~i. JK~ .:Oq I I I I I I I l[j I I I I I I I I I I I I I I 

24 '<'i l..j :J. -II.. ,t;g' I I I I I I I Ill I I I I I I I I I I I I I I 

25 4?J JK ~K ()).... I I I I I I I I Ill I I I I I I I I I I I I I 

26 1-/t. JO :J/ I I I I I I I I I I I I I I I I I I I I I I I 
27 .~F ,Jf ~.y ,.j<( 1£' I I I I I I I I I I I I I I I I I I I I I I I 
21 ~ .).~ ::1~ .~~ a.~o M I I I I I I I I I I I I I I I I I I I I I I I 
29 0...7 /If' li. .. to ~(.'0 f1ll I I I I I I I I I I I I I I I I I I I I I I 
30 1/" ,;~ 1.<" N\ I I I I I I I I I I I I I I I I I I I I. I I I 
31 t{j /J .J? "'( I I I I I I I I 1 I I I I I I I I I I I I I I 
.::l SUM 1,2,99 SiD >< CHECK BAR (I'« wl,.._otllfol) NORMAL Cit, BAR . l ii SUM ~ ~ r • -; ,; ... .. 

CONDITION OF RIVER AT GAGE Greate!t /~ READING DATE 1L .! L " :t: 
OBSERVER 

A.. Ob1tructed by r.._.gh Ice. E. I•• ,., .. IMI+ ',. ... 
1. 'rou•, ••• op.,. et ., ... f. Shore Ice. ·) SUPERVISING OP'P'ICE STATION INOEX NO. 
C. lfpper 1urfoce of IMooth Ice. G. Floating l••{_p. L 13-03b4 -7 D. Ice tor .. el»owe to ... H. Pool 1toge. 



,(CII ';';jj" - r Jiff u.s. rMEt·~ -p "JMMI'"~~ • _..,. ~ M iFOF 

.FL I'~ .ll -711 NA OCE IQ A1 :RIC TRA 
n'·r.t. A/Vl+"C- J "1.1 • 'L W SEF 

STATE 1'-'UUN IVER 

_IOW_rll_ ul)..s:i' 
RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS TIME flocoiJ OF OBSERVATION RIVER TEM_P. I PRECIPIT_ATION STANDARD TIME IN USE 

(;pbf-J( ;;r:r!/ csr 
TYPE OF RIVER GAGE ELEVATION OF RIVER 

GAGE ZERO 
FLOOD STAGE NORMAL POOL STAGE 

Fr. Fr. Fr 

I TEMPERATURE F. PRECIPITATION WEATHER (CalonJar 00)'1 RIVER STAGE 
-Df'fiW o atral.,t ,,.. (-J ;!::::J'; hou,.. precipitoflan wos Abr~ 'X' !., all lype• accu.ri"' 24-HR AIIIDUNTS At o• 1: 

i· .-;-
. . oboe,...,, anJ a woveJ II,. rlwough hourS pNCipilafl- eoch Jay. ::J 

24 HAS. ENDING 
:!" ..! prohahly accun.J uncbserveJ. l • GAGE 

AT l.gt li ii :I READING .. 
OBSERVATION ~·j 

A.M. NOON P.M. 1- AT u 
li .. . .. z 

~~- .!e ' • .. i •. .. ... AT 
.!'jl ·I::. ~~ . 1 I! .. REMARKS .. I=~ .i h z ... MAX. MIN. OBSN. 0. ~.~ .. I J 4 7 I t It II I J ' 7 • , 1011 r 1 i &; -::!: A.M. .. (Special ob••rvoflons, ere., J .. ... .u. L .. .. :z: .. ... .. 

I -f~r ).9 .2_7 2)1 I I I I I I I I I I I I I I I I I 
2 _')7 ~2. -2.~ I I I I I I I I I I I I I I I I I I 

J .~<G /7 J..~ I I I I I I I I I I I I I I I I I I 
4~ f? I I I I I I I I I I I I I I I I I I ., 
5 t._C( ?.I .-:;-~ I I I I I I I I I I I I I I I I I I 

'Lt' 'J--7 tlC/ I I I I I I I I I I I I I I I I I I 

7 ?..3 :l..f. ... J~ I I I I I I I I I I I I I I I I I I 

• 7G #.~ .Yo I I I I I I I I I I I I I I I I I I 

9 71 ..)O s~ I I I I I I I I I I I I I I I I I I 

10 16"11 .l; ~I I I I I I I I I I I I I I I I I I I 

II 1-11 ~., 1'1 .dl I I I I I I I I I I I I I I I I I I 
12 {d1; ?-1 5:o I J 4 7 ' ' 101 I 2 J 4 J 6 7 I t Ott 

1J 16'-7 ~% ..Vc 3/ I I I I I I I I I I I I I I I I I I I I I I 
14 n-o t..Jt, _!/¥ .:L'l'L I I I I I I I I I I I I I I I I I I I I I I 

15 SL. ljq "'Ll ,,, 
I I I I I I I I I I I I I I I I I I I I I I 

16 '")Jf ::n .$'¥ I I I I I I I I I I I I I I I I I I I I I I 

17 Jr/ i.JO hO I I I I I I I I I I I I I I II I I I I I I 
II ~\ if'(, rnO I I I I I I I I I I I I I I I I I I I I I I 
19 Rr"f ( oC'I ~ I I I I I I I I I I I I I I I I I I I I I I I 

20 til s-a:/ ~y I I I I I I I I I I I I I I I I I I I I I I 
21 ~-t/ £/6' lf7 I I I I I I I I I I I •II I I I I I I I I I 

22 Hi.. J.f1- 43 ~7 I J f J 7 I P lOll I 2 J 4 J 7 I P lOll 

23 7-¥ ~x Sl.J I I I I I I I Ill I I I I I I I I I I I I I 

24 '"B. J(~ 59 I I I I I I I Ill I I I I I I I I I I I I I 

25 _']11./' c;_3 I I I I I I I I I 1 I I I I I I I I I I I I 

26 ~'2. 1./{ I I I I I I I I I I I I I I I I I I I I I I lf.t"Wil!) \'\1'" ( ru> ~CV!e~ 'i'j· 1~ 1) 
27 ?.t" 4 7 l/'1 I I I I I I I I I I I I I I I I I I I I I I 
21 _Kf .32..- 69 I I I I I I I I I I I I I I II I I I I I I 
29 1'-.3 S7 ,2- I I I I I I I I I I I I I I I I I I I I I I 
]0 J.:J qz. so I I I I I I I I I I I I I I I I I I I I I I 
Jl 

. 
I I I I I I I I I I I I I 1[1" I I I I I I I 

... ~ SUM IJ, i.f'l- () >< CHECl BAR r,., ,.,,._.,,_,,NORMA CIC.IAR 
. 1 ii SUM X ~ r !l. .; l CONDITION OF RIVER AT GAGE READING DATE L .. ~ &ii 

Greateat 
OBSERVER 

A. Ob•trvcted br roup Ice. 1. Ice gor ....... lOP• 
a. 'ro•en, b.t •P• et .,,.. p, Shore leo. IUPt:RVIIING OPPIC:t: STATION INDEX litO. 
C. 1/p,.r ewrf.ce J , ..... Jce. G. Ploall•e leo, 13-0364 -7 D.lcoe .. poN .... p. H. Pooloto ... 



.... -~ 

'·' 
. ~ I 

• STMiOM((;:;;;;;;;;;;;~- /Q;~r~er (,..,,; __ if J;-· ··-··-·· """IS Fl ·s u.: UMI :OMI 

:fJ. :c.. .w ..JL__ 7-71 N - oc NO~ lEA It ISTR 
""' ••uriAL we." 1 Mc.A SE"v.cl:. 

STATE 

wz:~ 
RIVER 

To.:..,_:, A- ' TIME (/ocol) OF OBSERVATION RIVER Tiii't-Yl I PR/'!?#tN 

STANDARD TIME IN USE RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS 
L>-ST 

TYPE OF RIVER GAGE ~~X~~AZT~2~ OF RIVER I FLOOD STAGE NORMAL POOL STAGE 

F1. Fl. Fl 

TEMPERATURE F. PRECIPITATION WEATHER (Col•n•*" Oay) RIVER STAGE 

24-HR AMOUNTS At 0~ Dwaw ct afrolghl liM (-) ~ '-'" preclpilotlon -• AID'* 'X" '"" oil types oca.n-1"1 
-

l~i {1 j 
J.wv.<l, Cllid o wa...J lin. llwourlh hours prwclpllotlon ....J.Jay. H Z4 HRS. ENDING ,.,..,.ly oc..,..d unobs..--J. 

~. GAGE 
AT li q z fE"DING .. 

OBSERVATION ~~~ .. A.M. NOON P.M. 1- !:! AT u . .. z .!I-.. .. 
i 

. "111 
,_ 

-! • . Ill 
Ill AT • e • i:: . I£ ii Q REMARKS ,_ 

H1 }=t h c r ..i . ~ z 
Q 

MA)(, MIN. OBSN, .. .!- .u- I J 4 J 1 I f I(; II I 2 4 J , . , ... r. i &; -= A.M. Ill (Special obs•rvof#ons, etc., J 
L .. ,_.., u ,_ 

1 ff! .Y2. 2.3 Dr I I I I I I I I I I I I I I I I I I 
2 2{"~ >GJ {p~ ··ll~ I I I I I I I I I I I I I I I I I I I 
3 (.,'~ SY c, c, ..., 

~0"3 I I I I I I I I I I I I I I I I I I I 
4 6/ C/11 ~f)' .cc8' I I I I I I I I I I I I I I I I I I I 
5 (...,?> li'=i 5'-i rC>.J I I I I I I I I I I I I I I I I I I I 

• 7} L/1 62 I I I I I I I I I I I I I I I I I I I 
7 79 "/'Z. .6 Z-. I I I I I I I I I I I I I I I I I I I 

I JiO J../0 6.)- I I I I I I I I I I I I I I I I I I I 

' -t-5" t;c 70 I I I I I I I I I I I I I I I I I I I 

10 I5S~ ~q '~I I I I I I I I I I I I I I I I I I I I 
II !J.t;. At! ti4 I I I I I I I I I I I l I I I I I I I 
12 ~ 47 t::.l I J 4 J ' , 101 2 J 4 J 7 • , 1011 

u qo ..rs- -7/ I I I I I I I I I I I I I I II I I I I I I 
14 ·x-c. 6'2. 60 I I I I I I I I I I II I I I I I I I I I I 

15 ~~ ... ~ /~,-'} I I I I I I I I I I I I I I I I I I I I I I 

" l«"t ~ l~ I I I I I I I I I I I I I I I I I I I I I I 

17 ~,~ IIIII) s.:,~n I I I I I I I I I I I I I I II I I I I I I 

II R~ It: 1- ~5 I I I I I I I I I I I I I I I I I I I I I I 
19 ~Fi ~('".3 (.;') ..l.Ci I I I I I I I I I I I I I I I I I I I I I I I 

20 rJ}.... 62 ?I ,0/-3 I I I I I I I I I I I I I I I I I I I I I I I 
21 ·~ t.jl( '11 .({0 I I I I I I I I I I I I I I I I I I I I I I I 
22 _£2 Lf2- ro I J f .J ' ; • , 1011 J J 4 $ 4 7 I t lOll 

23 t!/i 4f: bl I I I I I I I I I II I I I I I I I I I I I I I 
24 Cl b~ G(J • fill I I I I I I I I Ill I I I I I I I I I I I I I 
25 "77 ~!.f. "70 ~21' I I I I I I I I I I I I I I I I I I I I I I I 
26 ·7 J{ rn/ fi.r /.0 I I I I I I I I I I I I I I I I I I I I I I I 
27 71 ~2.. 61-/ .. ).J I I I I I I I I I I I I I I I I I I I I I I I 
21 7'! ~I G'l I I I I I I I I I I I I I I I I I I I I I I I 
29 27 6.3 (:;( dJ I I I I I I I I I 1 1 I I I I I I I I I I I I 
30 r,{Q bf> tdJ ITRC I I I I I I I I I I 1 I I I I I I I I I I I I 
Jl of.~ 'SI ~i • "5"'11 I I I I I I I I I I I I I I I I I I I I I I I 

•"-I- I 
IUM l_e;.qg ~ >< CHECII BAR (Por •1.-... olfhiJ NORMAL Cll. BAR . ! Ai SUM ~ r .... ..i 

CONDITION Of RIVER AT GAGE Great eat 
READING DATE L .!!l .. ! 

OBSERVER 

.4/1tt I Fl/l A. Obatructell .., r0111gk Ice. !.1 ....... ~~- ..... ~(J.tJN 
I. Proae•, b.t •P•n •• ..... f. Sh.,.lco, SUPERVISING OHICI: STAT ION IN Oil! X NO. 
C. l/pper e•rfece of ••oofh Ice. G. floootlogl ... 
D.ICJe gor.-aM•• ..... H. Poolota ... .. 13-03b4 -7 



·, ~ . 

~S~T=A~~~~~):~~:·:::~~~~k~o~l~:~~~-~~~-~:·::·~·-~:~oo~~~R~c-~l~•-e~~~~~~s:~:lf~d~,::::::::7R,:I~~E-!~-R--:N:~~:~~~~·--:~:~'~~~-F:t:~~~~~~--~15~--)-----------,---L-O-<-~~~ri TIME Oocoi)OF OBSERVATIO~ RIVER TEM;,/)I.e::IJ IPREC1;1;.~~1,9]1/ STA~DARD TIME IN USE IJ' RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS 
// /"F'L. // ,.-7-#- c: c;; /;/~ TYPE OF RIVER GAGE ELEVATION OF RIVER FLOOD STAGE NORMAL POOL STAGE GAGE ZERO 

Ft. Ft. 

TEMPERATURE F. PRECIPITATION 

I I I I I 

I I I I I 
I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 
l 2 J 4 I ' 101 I 1 J f J 7 I ' Oil 

I I I I I I I I I I I I I I I I I I I I I 

IIIII I 111111111 111111 
I I II I I II I I I I I I I I I I I I I 

I I I II I I I II I I I I I I I I I I I 
I I I I I I I I II I I I I I I I I I II 

I I I I I I I I I I II I I I I I 1 I I I 

~+-A-L+_J~~~~----~--~~~~~~~~~~~~~~~~~~1~1~1~1~1+~11~1~1~1 I I I I 
IIIII I 111111111 111111 
I I I I I I I I I I 111 I I I I I I I I I 

J J • , ' ' lOll I 1 ~ ~ J 4 7 I 'JIJII 

2f I ':it (o3 {;,3 , O(l! I I I I I I I I I 1 1 I I I I I I I I I I I I I 
Jo 17~ -~ J t. i- I I I I I I I I I I I I I 1 I I I I I I I I I I 
Jl I I I I I I I 1 I 1 I I I I I I I I I I I 1U I 

>< CHECK 84R (T .. ,.,,._.1.,.1) HORIIAL Cit, BAR 
RE.ADING DATE. 

WEATHER (Coloncl<or Doy} 

M:o•k 'X' f01 oil fypes ocam·l"' l o 
ooch doy. ; j 

~. 
:I 

• 1.: 
' ! '1 i 

: 1 i'i a-1 
;J ~ i &i ;:~ r .. 

: 
! 1l : SUII 

OBSE.AVER 

SUPI!.RVISING 0'f'ICI[ 

RIVER STAGE 

GAGE 
READING I-AT 1;i 

A.M. 
.. 
Q 
z .. 
1-

X 

REMARKS 
(Special observoflons, •fc., I 

STATION INDI!X NO. 

13-0364 -7 
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.}! .. ~-
·,~> 
,,.· 

'.( 

...... 

A~'--
-.. , -r;; 

·sTATE 1couN ·v RIVEOR 
119 

a FOI 
-791 OCE 

U.S. fMEI 
10 A1 :RIC 

... . . . 'L w_ 

TOWA CASS 
RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS 

TYPE OF RIVER GAGE 

TEMPERATURE F. 

24 HRS. ENDING 
AT 

OBSERVATION 

~ AT 
.. 1----.----i 
~ MAX. MIN. OBSN. 

l ~4 lPL 7J 

ELEVATION OF RIVER FLOOD STAGE 
GAGE ZERO 

NORMAL POOL STAGE 

Ft. Ft. Ft 

PRECI PIT AT ION 

1-=..24:._-;.:;HR::..A:;:;M:.:O':-UH:..:.;T:..::S-fA::,:t,.:=O,b o,._ o otnzhJ•t IJ,. (-)I~ hou'> pN<ipilolion oovo 
• • obse,_/, aM D waveJ /lne (~ lhrough how> J"8Cipitallon 

.; ~ ~ , j p<<:bab/y ac:cuno<l uncbse.veJ. 

l.§i;; z.c 1.. .. • • 0 A.M. NOON P.M. 
•e~• B~ ·.~--------------,-------~----~ 

- c ~ .! ~1 ... "'.C .. t::::,. ..-

~~.. l=sli t= 
& :I .:i.!- .JJ .. I 2 J • J ' 7 ' ' U: II I 2 J .. J 7 I J lOll 

0 I I I I I I II I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I I I I I 

I I I I I I II II I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I I I I I I 
I I I II I I I I I I I I I I I I I I I I I 
II II I I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I! I I I I 
I I I I I II I I I I I I I I I I I I II I 

II~ I~ I~{ I I I I I I I I I I I I 

10 1ssv- ur _7_J J;-j.J I I I I I I I I I I I I I I I I I I I I 

t;J ~ 15["171 _s-·l..... (oC) 

i6' 8? lo 5;. 7S 

2gcrc, ?5 78 
21 ~0 7 I ll '3 
22 ~(,.. 7'-1 174 

I I I I I I I I I 1 I I I I I I I I I I 
I 2 J 4 7 I 9 I l 1 2 J 4 J 7 I 9 IOU 

I I I I I I I I I I I I I II I I I I I I 

I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I 1·1 I II I I I I 

I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I I I I 

I I I I I II I II 1 I I I I I I I I I I 

I I I I 11111111111 I If I I I 

I I I I I I I I I I II I II 1 I I II I 

I I I I I I II I I I I II I II 1 I I I 

l J 4 J 7 I 9 lOll I 2 J 4 J 6 7 I 9 lOll 

23 ?:'1 t:i"J lf I I I I I I 1 II I I I I I ) I I I I I I I I I 

2•ig ( 712 7-0 • lJ5 I I I I I I I Ill I I I I I I I I I 1 I I I I 
25 c, G I t~-s 7 ~ I I I I I I I I I I I I I I I I I I I I I I I 

WEATHER (Ca/enJa, D~J 

.. 
0 ... 

. . 
0 .. 

RIVER STAGE 

GAGE 

z~AOING ,_ 
!:;! AT U 
.. z 
a ~ e A.M. ~ 

REMARKS 
(Special observofions, etc.,J 

;<'>; 26 C.J ~ ~ q ~ 1-J I I I I I I I I I I I I I I I 1 I I I I I I I 
\:) ~2~7~~~i_~~,LL~~-~7-~~L-~--~---4--~~~~~~~~~~~~~I~I~I~I~I~I~I~I~I~I~I~I~I~I+I~I 4~~~~+-1-~~-+~----~+-----------------------1 

21 1 ~ 0 ~ '-'b
1 

I I I I I I I I I I I I I I I I I I I I I I I 

2tl'! ;1 ~ 7 t I I I I I I I I I 1 I I I I I I I I I I I I I 
30 t:j~ ?() 1·1 I I I I I I I I I I I I 1 I I I I I I I I I I· 

l1 '}$ 70 Jf I I I I I I 1 I I I I I I I I I I I I I I I I 
.::l q;;.. /O SUII ~.~ tS >< CHEClBAR (F"' wl,.._ol,tJ HORMAL CK. BAR : 1! e.; 5UM l>< 

F.~:-:O-':-HDYr~II~~:-:-H~OF::""R~I~YE::.,R,-A,J:T:-:G:-:A-::-G:-E1J9G;,-~,; •• ~,]L~:~~r~~~~!.::.R"'E~A~D::.:I;uH~o~~~~~~~~~~D~A~T;-;E~~~~~~~~~~~~~Icoii!~sE~~~:Et,R~~:....L..~~ /U/j;~·~~~~:~ J-7l./lfA.J'h..-;'(.;.;;;,.....:::~~i:A~------------------------~ 
A. Oboatrud•d by rough Ice, £,Ice gorp ltelow gop. N,.. ~1\1 /VI'' I , .. \ 
B, frozen, ltut open at goge. f, Shore Ice. 
t. U'pper aurfoce of .,.,ooth In, G. F loathtl Ice. 

SUPERVISING OFFICE STATION INDEX NO. 

D. fee gorp ••owe gage. H. Pool etoge, 13-03b4 -7 

OMMr 
TRA 
SEF 

.... 
\ 

.. 



-; ---------------------~~-~~~-~~---u.s TME OMII 
No . OCI NO A ~RIC iTR, 

rtA I IUNAL "~"'I Ml:..r-1 SEro.v '"-"'-

TIME (loco!) OF OBSERVATION RIVER TEMP. I PRECIPITATION STANDARD TIME IN USE RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS 

·.i~'·! 
~ ~-~·j 

&11 /f.l't11, I I I' .,41. r/1~ r 
N ,, '"'T""v"'P"'"E-::0:-:::F"""'R""I v""E""R'""'G"'A"G"'E,----""T":'a"""k"'aE.,.vA""'l"'~2"'~~0F;;-'"""RIIV""E"'"R.,.,.F L;-,O~o""oi-:s,.;T~A"""GE..---t""No"'R'"'M:'lA~L"'=P~O~O:;-L-;:S;-T A:-;G'"'E,.----t 

::: Ft. Ft. Ft 

t"J' ~ WEATHER (Colenrlar Day) TEMPERATURE F. PRECI PITATIOH RIVER STAGE 

,_: ·.·.:~_;,Jl_ _g
0
(1t 1--"'2•;...;-H~II;...:A::;:M:.:;O;;;.:UH.;..;T..:;.S-+'A:C.t ..:;.Ob::jD«rw o •troight line (-) rhi'OV!I> hou" preclpilalion ...,, Mork 'X" lor all ty~s oCCII"i"' l 

• • cbser-d, arfl a wqved line (.-...v./ throu<jl h.,.... precipitation each <loy. -;: 
; .>j !1' 24 HRS. ENDING '~ ,! :! p<rbobly oecurrN unobserved. ! GAGE 

:'.;0:1

1 
·~J OBSER~:TION 1

1
H !~ ~Iii A.M. NOON P.M. ., i ~~lNG ~ 

~~~ • !I ~~ ';' .! ~l • ~ "I ~ 
:•:,:~ ~1--M-AX-.--r-,.-~N-.~oa::. Hi !:J! lj~ 1 2 3 • J 7 1 • 1011 1 2 l • J • 7 1 01011 !, ! ;! H ! _A.M. ~ (Special ::::~~~~""• ere.,) i:,fi (~-~ l-1=t-:::~~,(,:--f--z-..,.lD--tl-::-:-cl:'f.,.--!-=-=c...:.._~~-+!iti-#J .!HI 41 41 ...JI -'"-II ~1141 ~11---1 J..+..I.PI¥1~1+4-'1+1++1 -+~ 41 41 41 41 ~--4-J_!!...J~~~J=!.~+=:._..J-!:+----------'---------1 

1:!,_; 2 C)~ 7/ I I I I I I I I I I I I I I I I I I I I I 
~ 1' ~ 3 <( ;}._ '') 1 '1 3 I I I I I I I I I I I I I I I I I I I I 

7] • 0 tO.; 7'/ I I I I I I I I I I I I I I I I I I I I 
. •-I 5 ~ J q ~ t)V I I I I I I I I I I I I I I I I I I I I 
,' :::j 6 ~ ·· l ;-...,3 t;."~ I I I I I I I I I I I I I I I I I I I I 

:·.}~ : 1J T1 ?~~~ it'fr. .r-~ : : : : : : : : : : : : : : : : : : : : 
'• J ' ~ 2 (; ~ 7 7 I I I I I I I I I I I I I I I I I I I .. ;~d 1o 4.fn -$t.D" -"lb I I I I I I I I I I I I I I I I I I I 

~:·;{, 11 ·1~ fo':J-. "7t? I I I I I I I I I I I I I I I I I I I 

&;i :: ·~ ~~~ 1f~ ~~~ /1
2

1
1

1
4

1
5 

,~ ::a~~ 1? .03 ::::: 
;:?j 17 "1"\ 5'\ ( 0 I I I I I 
~:;11 1a ?55 l,Q- 1..:> '- /,3) I I I I I 

':-,;:fJ 19 ·']<;"_ 53 ~0 ell I I I I I 

>d :; ~J ~ t; ~~ I (J ;$ : : : : : 

I 2 J .f J 6 7 I 9 IOU I I 

111111111111111 

111111111111111 
111111111111111 

111111111111111 

1111(1111111111 

I I II I I I II I I I I I I 
II II I I I I I I I I I I I 

111111111111111 

1(1111111111111 

1 I 9 lOll I 2 J 4 J d 7 I t IOJI i):~~-~J :: ~7 ;:) ~1 tf} s- I 
1

1 I 
3 

I I I 1 I I I I I I I I I I I I I I I I 

:i~ 2•/d- 57Jic5Lo .0( IIIII 111111111111111111 • 

:-_:3l j ~-=2~5 ~..::;...;.,l.;;r:)+s~·~::")L-+15~. ~·1J,...-1f!:2:.!.:. 2~ . .2~---f--1-1-1 ~~ ~~ .!.f' ~~ :.!f-11 81 r.-1 r-1 f-!.lr:.lf.!lri+:I~~~~+IHI ,.~ ,.~ ,.. ,.~ ,.~ -t-t..::...' +++-+-+--+---+-+-----------t 
G:i @i~ :;~oJ ~- ~~~ ,(([f : : : : : : : : : : : : : : ; : : : : : : : : -

:?;_J .• _I] l-232-1:o f"i ""',L~~i-+·..;.·lj~ ~~:r~~~-"'~~:5""~1----'4-----+---H: -1: -1: f.!.: J-::+4-:~: 4: -1: ~: f-!.:.J--::~;~: -1: -1: ...:.j: ~:!-=-:+-:~:+:+:+--+--+--t--t--l--t-+-+----+--+-------------------1 
1 ··~ _-;:-IV _ll_CI_- I I I I I I I I I I I I 1 I I I I I I I I I I 

:]:)~ 31 - L "1 ':) LJ tt I I I I I I 1 I 1 I I I I I I I I I I I I I I 
:.·_.:1. ~-l· SUM /O.S f r\ >c::::::. CHECK I All (1'« ,.,,._.,,.,!NORMAL CK. IAR 

},)_:_;_·
1
1 :~~:~:O:.::R::: I::. GAG! E~:::·:: ... bel= gop. READING DATE 

f • "i j l ii SUM 
II. ~L <> 1 ! &i X 

8. Proaen, ltut op•n •• toe-• P. Shere Ice. 
··• •;: C. u·,,., eurfoce .. ••ootlt lc•.. G. P looting Ice. 

: '·~_;_:1 o. Ice •••vo .~ vove· H. P'eel •••eo· 
;·:·:}J 

:.;{rt. 

SUPt:RVISING O~~ICI! 

·:···" ,.'~'1'":''- ~···.~:,·····.!"\'.·'·:~: :··:·•.""'1;•.~.,, .......... ;:;·· ·.•·· ·~··, .~:· ~ . ...-.-··· ·.• • ··-. ·: 

STATION INDt:X NO. 

-t3-03b4 -7 
: .·. :·• .. _-,····.-..,·.··~~=····. ··· .•.. .:. ... ·.···.· ........ -r-·.··::~: ... ,··:·.·~ --.;~·"-":··· ·:-· -· 



ICOUN' 

-ver! 

CASS 

111 87 
I RIVER 

-, FOF 
-78) NA OCE 

U.S. UIEI OMMI 
D Al :RIC TRA 

HATIUrtAL WEATH~ti SEFivn .. t 

TIMElfocOifOF OBSERVATION RIVER STANDARD TIME IN USE RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS 
CDT 

TYPE OF RIVER GAGE ~k~~AZT~2:; OF RIVER FLOOO STAGE 

Fr. Fr. Fr 

NORMAL POOL STAGE A -~~ 
PRECIPITATION ;.•;;j ;_> TEMPERATURE F. WEATHER !Colondo• Dar) 

i.~1 ·~ l4 HRS. ENDING !-="24::;:;;c:.:..R:..:A::;:M:.::~.;:U:c:.,:T..:.S-+'A:.:.,j..:.Ob::j=:~2~-~~-~.Jl~~~t::.'";:::~r,:l::::;on :;~:r,..fa-ollrrpes occu"i"!l ~ GAGE 

t~ OBSE.:v:TION 11 ~~" :~ !~~ A.M. NOON P.M. '" -i ~~lNG ~ 
,."' • .!!""' .!tSl -i. "1 .., 

;_1 ~1----~----1 AT •a a_"'$ .- : • • .; •E OZ · i 11 • •-!' r c 

RIVER STAGE 

REMARKS 
(Special obs•rvofions. etc., I ···::i ~ ~ MAX. MIN. OBSN. ••• J;j! .,(j .. I 2 J 4 J I 7 It J(JH I 2 4 J 7 I JJOII IL .; ~&if= _A.M. ~ 

::~ ~~::':~' 1-:-t-::
1 
~~ll';::::.O-+_,~q{r,;:~~....~.tF-'.J.,. I(J..+---+---I~D~-=-t: -=-t: ~: ~: H: 1-=-H: ~: 1-:1-+=-:t-::-J...::+:+:~:'+++: 4: -=+: -=+: -=+: 4: --f---1---lHf-1-t-t-t--+-+-----------------t 

~-;l 3 -7J 5"~- /-'7 I I I I I I I I I I I I I I I I I I I I 

: ~~ • crJ l/7n ;? I I I I I I I I I I I I I I 
. ~~ 5 ({5 -tj IL_, /tr'L ;20 I I I I I I I I I I I I I 

I I I I I I 
I I I I I I 

:!]' 6 -;7q ~ ::? di l'~:itr I I I I I I I I I I I I I 
.::. 7 7"3 !Slf :nil I I I I I I I I I I I 1 I 
' I I 7, S' h/ I I I I I I I I I I I I I 

I I I I I I 
I I I I I I 
I I I I I I 

·.•.• -~· 9 '?H ~~-~~ S? ,lfS I I I I I I I 1 I I I I I 
1o '?b S {,L I I I I I I I I I I I I I 

I I I I II 
I I I I I I 

I I I I I I 
7111011 

I I I I I I 
I I II I I 

J 4 5 I 1 I P 1011 J 2 J 4 5 6 7 I P IOU 

I I I I I I I 1 111 I I I I I I I I I I I I I I 
I I I I I I I I 111 I I I I I I I I I I I I I I 
I I I I I I I I I I 1 I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I 1 I I I I I I I I I I I I I 
I I I I I I I I I I I I I 1 I I I I I I I I I I 

I I I I I I I 1 I 1 I I I I I I I I I I I I I I 
:><: CHECK liAR (,., ,.,,._.,,rJ NORMAL CK. liAR 

Great eat 

1!. Ice •• , .... low ..... 
P. Shore Ice. 
G. P ... t111glce .. 

"· PMIOIO ... 

READING DATE 

: 1 - ·.; 
! !l ~ .~. i .!i SUM 

OBSERVER 

I<JAN AM-Phi 
SUPEftVIIING O~~ICE 

X 
ITATION lt;DI!K NO. 

13-03b4 -7 



APPENDIX D 

YELL LOGS 

D-1 



.. . .... 
": .. 

" ·' --

. ~ . 

..';Side holee are 8•. 

4o yards of gravel in hole. 

. •· 

•IZK AIIOUNT ~'1'0 
. 

MP'TM '1'0 .IZ. 
PIN ·.· 

·~PIN IIOTTOII 01' PIN 
.. 

TOP Ot' PIN MAltS 01' PIN I PIP• AIIOUNT 

Our well . -~ < ~-~;~ .. ~. ~y!. 12i"" 35' 35' ·Surf' ace . 

1.~· _A~"'"·~ . • +. +. .. 1"1 'h -~ +. I'\ 1n• ~i""• ' ·~:f~;~ii~ 
25' 

lQ' 4-~·q• 191 9" • 
Drive flhoe on tO'D •• 

.. 

' 
I ., ··side bol ~s cased wit, 8• pipe Wi b drive eboe >n bo~ tom . 

. -
~----------~--------------------------

~-------------------------------------
P,.om _____ fut. to _________ _,ut 

onua _________________________________ __ 
From _____ (.-t to---------~'-' 

AMOUNT IN~ IDND 01' •on. 011 I"'IIIIATION · . 

.. ·. 

laQg ~fei!i~h2l~a- Kain hole alreB,di d%1lled· ... ': ~ 

"r 

. 

- ~:­

r·--: 

.i 
i 
i 

•·• I 

' : .: · •. ~ I 

·:-·· .. · ... 
•1";.: ,; .. f 

···--·- .. .. 
.-~~ .. 1: 
::.; :.·~ . 

i5 Clay 35 ,\'. .. 
0! 

15 Fine sand 50 I 

--
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;~ ... ~· 
~;-~r:, 

~ .(.! - ''~·!. :-: ..• .. --··. 

.J. 

·~:" ·- . 

•.•. 

. ,;;: .. "<;-.. 
. . ' ~t;. 

.. · . 
_., .····--:.o-r---:-.... -....... _ ... · ... - .-

~ -···· .. : .·'1...,._._ f 
··"·,~:k...:- .:-·.:I 

......,__ .,.... ~,~ 
-··-..:. -~ ~·;::-.•· . 

·----· ·i .. 

T··--
.' ;'1 .. ,. ·" 

'·· .'1 . . i . ... 
... ·. ~ 

. .;, ~-: . 

~ _,., ~-r, _--:~-~~ ·. ~ 
··.-I '• 

·, • I 

.... t 

.:J 
. " .. 

·. ··~~ 
>..-~- . ., ~-



. ..;,.-

DnDed t~--------·-C_1_t~r __ o_f __ A_t_l_an __ t_1_c __________________ ~----------------------------

-Wt/1 is /ocCJtt"d ____ mi/ts N-E-S-W onJ ____ milts N-E-S-W fr"""-----------------

ill thl·-·----!4 ----!4 StcliMI------ Township _______ Rang"-------------

Drilling tiCJrlct! __ _,De=c=-=-• _,1:..:6::;._ _______ __.r9.Jl- Ctnrtpltltd __ _,J...,e ... n...__l...,S-----------l9-J2._ 
~ ,. 0,.,. 

Well No 1 Kind of WeU Gnvel pecked · Depth 87 1 61 .. · Si::t holt slarlrd 12 '"-

Finuh __ ;:;.l2;:;._1 
__ G. P. M--------- Static htad~~_.t.9_• ____ Drau .. dou:...._ _______ _ 

.WCJttr' was first t!ICOtmltr'tcl at __ .,.3.,.5 __ ___.,"._ _ __,1R.IQ,....d. _____ Approz .. Amt. 15 GPM TtutP·------

RtrNJdts ___ S..::.i..:::d..::.e_h=o=-le.:...::...s_e;_;r;;...e:;.......;8;;...1_,.'--...:.Am-=.::oun==-=t:--=oc::.f---'='~=-c.!-v-=-e_.,l---=-in.,.__,h......_o..._le"'--'40="-..... Y,..e.._.r....,d ... a ..... .__ ________ ~.·--

RECORD OF PERMANENT PIPE TEMPORARY PIPE 

61%£ AMOUNT DEPTH TO DE:Pn1 TO MAKE OF PIPE SIZE AMOUNT 
PIPE Of' PIPE BOTTOM OF PIPE TOP OF PIPE PIPE 

ou.rv 11 -- -
12" 35' 35'- j Surf Pee st .. el ' 

121 25' (S trainer) I 
10• ~3' 9!' i 19 1 9 1 Steel 

I 
I 
1 
I 

10 1 1 Dri-ve shoe 

a• .. 
2 DriTe shOes 

Dnlltr'·--~J:..J,~E:~·~M~e~i~all..lf.t3<-e.._r ... a'----------~-- From Surfau to _ _,B"-'?._'_6;:;..._• ________ -Jfttt 

Dnlltr·----------------------- From ______ /ttl to ------,/ttl 

··----···· .,..._ .. -·· 



--·----·-- __r/.etJ #-~---------·------

j
l, ~ h-C'f!" __ -pla-ns -- . .C..i~_pf_ At~t:'~. -~ _5;.>PP'1 Fi~~ _ _ __ . _ _ ... _ ···-· 

_ ___ . -· _ S&de, _ _hcles _ .l&¢~-'-(feep --------------... . ·-· -·-·-·-- ---·------ ..:.. _____ . ---·· .1 

We.\\ ·~ ----·---H--------------=~~~----~-------

_____ A_Il\0\>nt (~) _____ _ 

_____ __:]_
1 ---~Tl""""op. &i \ 

J~rmUeptn __ (tt) _ 

'7' 

II 5' Cl"'!j - -,,a. 

--------------·--

i! _______ J1' ____ c.._ I ~od~_bi~X, C.,l~--~~ -------··-·- -- ·-·----·-·--· 

~· 
4/to' 

------- -----···-·---
. 

&ad t &rul.~ I ---·~35 I 

Sa.nd~htn~'----------=8::!.,;1!_1 _______________ _ 

-----------------
.· ..... 

~---~ ~=-·--- -·-·--:·---·-__ - _--_··-_-··_ ·- -·--·· -----·-····-
; 

------···· 

. - . .. 
I 
I 
I 

··- ··---·-· ·---------· ·-- ·-·-----

H . - .. 

-··-- ----~i-----------
i ~ 
II -

- "11- ------
.. 
I' 

!! 
'I I. 
!• 

····---~-·-·"':"" 

···------------

-----·-



THORPE WELL COMPANY 
a~•o .IXTH AVENUE 

DES MOINES. IOWA 

··- · ·· · · · · -01 tv Vater & Pover Houae Drill~d for------'!L~----;........;~_.;__;;;;..;;.=..;__ _______ tJI At1antieL-~Io~va~--------

Wtll is locattd South 0!n~1.~s-W ond ____ mill's N-E-S-W /,.Otfl_· -----------------

in tis~-,-----!~ ----~ Stction ______ Towruhi/'------ Rangt __________ ....,:_ 

Drilling slarltd ____ __._?_-.... J-=O-------'---J'9 46 ,· Compltlttl-:-. ___ .8-~2...._ _______ --Jr~ 

Wtll No.--=''---- Kind of W~l/ __ l_e_e..;.d_e_r_H_o_le-"--- Drptls __ «-53«--'----- Si.:t holt starlta.d __ l~O~'-_.;"· 

Fu.is~s._ __ a~·-- G. P. A-1---------- Static ht'ad-------- Dra-.J.•dor.. . ...._ _______ _ 

JVattr was first nrcovnl"td ol------""---------- AIP,.os. Ami _______ Ttml-----

R~~,.ks-----------------------------------------------

RECORD OF PERMANENT PIPE TEMPORARY PIPE 

51%£ AMOUNT DEPTH TO DD"Tl-1 TD MAKE OF PIPE SI'ZE AMOUNT 
PIPE OF PIPE BOTTOM OF PIPE TOP OF PIPE PIPE 

.. 
a• .55' Set inside ho 

.. 
le 

. 

10• 49' AttaChed to t ~ of a 12•- O' lcmg etrsine~ 
- I 

1 1211 Ceet iron atreiner shoe - a,op I 
i 

I 
!hi 10 1 e&ei%1g on tern of atre ner ia in 5 j inta vi th ccmpli ~· tm 

-ned down. 

- . 

Dri//t'r'. __ !:d __ A_t_c .... h_e_a_o_n ________________ From s,rfau to_. -----------fut 

Drill"---------------------- F"o'"------ fut to ------/1'1 

D,.il/t'r.---------'--------------- F,.om ______ /ut to ------/ttl 

AMOUNT IN FEET KIND OF &OIL OR FORMATION (BE SPECIFIC, TOTAL DEPTH P'UT 

7 1111 BriCk & Concrete ? 

24 A little of everythinP. mixed tO£ether Lon&e 
cavity vee found from ?' to 20' - filled it I 

I 

vith ) tons of send. i 11 

22 Sande tone -;, 

Qnit drillinz at· 6o• vhen ~avel brok~ 

1 through be tveen 53 1 & 55' • 

. I 



. IJ f ·_5 l ~ 

,, 
I : 

.:l 
' 

- _' 

... 
_,.., 

I 

I '!'I j ,. ~ . 
I:" 

~ 

~ 

I 

' 
'. '- ; _! : ' u. 

I V 
l : 

~- _:_ I i ' ,..,. ... : . }· 

I 

t. ; 

-I 
I 

I ' 

I 
I j 

rv~~., 
I ' 

I 

_I -'-
I ; .. ' ~oT. ll!l 

I I ' iln. _' Wlf~M ~J ., 

l.o ... , ., 

' ' 
' 

' 
.j ; l 

f---

r.s 
' 

1-

,, : 

... .. 

T 

I 
T l 

I• 

' 
: 

i.-1 
•AMrr 

fAiL• 
;. 

f_fl~J 
II 

~, .. ,1~ 

~ , ... 
""' 

-~ 
lA 

II .. 
II 

:J.;A 

! I 

. .i.... 

I 

r,;: 
I~ -· 

l 

, 
" I K_ 

..... 
IUSII 

I./ I.J! 

,...,... 

' 

...... 

~ ,, .--,­
., '" 

l r 

I 
!( :r 

J 

"' _j 

fa I 

t 
. ' . -+- -----+----------- ·-''·- .,~ -• • 

-----~----"~11.-----•,f-__ - -.. --~----·~+_-__ -_ -.-.. · ___ ··-- --1--+ ·_:-::-~.-·:-::~==1t,~.ES~~::oi~I":Mii.>/j~...,i.i-~:::rljn~~~.r~;~-+•L~~~54iz_.~• 
-t\ _____ . --·· . I-·· . _ ....... . • . . ---~·_:·J... ..__ 11·· ~~~ .n !/A W~// I 

-+-----· _ ... _ --- . \ ~ . .., ' 

. 



THORPE WELL COMPANY 
aaAO 81llTH AVKNUK 

DES MOINES. IOWA 

vrill~d for __ __;;C-=i~t,y--=-o.::..f_;A~t.::..l:.:e=t:..:i'""c'"",......;:I..:ow=a-....... '='="=-"""'=-~=-,...,....-~~at Svnnyai de Pru 

Wt/1 is loccJ,•d ____ milts N-E-S-Jl/ Olfd ____ miJu N-E-S-W /rOH..._ ______ __;.___,.,.'--------

in 1M----~ ----~ StctiOtt------ Taumship ______ Rangt-----------

Drilling slarttd ____ ...;:J:..;un=e:;._;l~-------''9__ll__ COMp/~l~d __ ...::JILu,.,.,ly#--,._l ________ -Jr9-3L 

l-<J ·-:.:.. I •• 
4 W~ll No ___ _ Kind of Wtll--='~'-=h:.:::o~rc=e_,P!!...!::-e_t.._~.-- Dtpth 42 ft. s;;~ hoi~ .Jiarlt ... d_...;4B::c.~; __ ....l.lll· •• 

Fmis/s __ l.::..2~'-- G 180 .~M----~~----- Static htad __ ....,l~S..__ ____ Drawd011ML-----t23...,_ ___ _ 

- Wai" wa.r first mcounltrtd al--=2"'"'5_• __ ._.;.. Send graTe!: •., Ap~o.r. Ami·------ Tt~,P·-----

SIZE 
PIPE 

121 

Yell wee completed with 21 1 31 of 121 pipe with 20 1 61 of 11 1 etreiner 
atteehed. Well was packed with 22 ton of gravel. 

RECORD OF PERMANENT PIPE TEMPORARY PIPE 

AMOUNT DEPTH TO DEPTH TO MAKE OF PIPE &IZE AMOUNT 
OF PIPE BOTTOM 01" PIPE TOP 01" PIPE PIPE 

21 1 6• 21' :3' .. 48' 2.5' ... 

i 

421 
~· 

! 20' 42' 

- -- ---

. 

Dri/l"· ___ __:Ca:..:...:;r..:l;__A..:l~l;:..;e;.;;n;;.._ _____________ From Sur/au to· __ ..... f~i~n""i....,louh,._;4~2.._ ___ -Jfttl 

Drilltr·---------------------- From: ______ /ttl to ------fttt 

Drilltr---------------------- From: ______ /ttl to ------1ttt 

AMOUNT IN FEET .KIND OF SOIL OR FORMATION CBE SPECIFIC) TOTAL DEPTH I'EET 

3 Black Soil 
' 

, 
1.5 Yellov Clay 18 

2 Dry Sand 20 

.5 :Blue Cl~ ~c; 

10 J'ine Sand ,~ 

5 Gravel and :Boulders .IJ.tt 

.2 I Blue Shllle h.? 

l 



... 

Side 

I MUrti""'E:. vv C.L..&.. '-'VIYI r ,.,. •. , • 
2340 SIXTH AVENUE 

DES MOINES. IOWA 

Atlantic Vater Dept. .Atlant1o, Iowa 
DrUlH fw __ __;_ ________ .,:._~----------------.-• . ___ -·-- ··- I. __ .. 

X ,,u , ,__tl. S 00 t t H'• N-B.S;? ____ _.-v_.n N-B.S-JI" fnt-_ _.;;L~1::.Jig-=h;.;;.t;;;.......;P;..;l=.:an;;:;.:..t;:;.._ _____ _ 

,. -. ----~ ----~ s-11 .. .__ ____ r • ..-;._ ____ •• ,.. ________ _ 

Aus;. 11 ,...-Sl... c ... ll-tH. Sept, 15 
Repaired Gravel . 

DriiU•t IWJH 
•' 

,,11 N•,---=-S __ zJ.J ,1 ,,u Paeked Well D•~t' ts5' trom toR;,. A.U ~-----• or 121 pipe. 
,,,.._,_--=10~•-G.,.II IMiu·u.~ .18' ~'--------

f!'•tn-. ~~~ .-tntn.C., Altrw· A•t 'f'nai----
Old screen in good shape used-agl'1n. 

~ ••• u Did not pump this vall, repair Job. Drilled Side Bole #2, 
Used carload o! gravel. Shot side holes in·at 60, 65 & 77' dept~. 
Ye furnished 57 14 1 ot 81 Dine no plug on top ' 41 1 11 of 101 nine I I • 

lt!CORD or PlHANtHT PIPE TEMPORAltY PIP! 

Ill& .t•oun DIPTII TO DU'TII TO •.&II Of PIPI IIU I a•o.n ,.,. fW PIPI 1ono• or PIPE TOP or PIPI PI PI 

2' above 
o1e#2 e• 57' 4• .55_' Surface Standard 101 1:3'31 

n 6' 75' 2 121 11 1 111 11'11 1 Burt ace Standard 

" creen /.:2 2S I 1:14' -;q I Thorpe Eve:rdui'" 
(Zjol~ -

F 
ts-

43'3 11 nev4 59' Surface Standard 

1 old Joir t 13 '.!1.._1 

DrUJn __ .,:E:..:.•--=E~·--=V:..::a:::.:l::k:.:e:.:r.__ _________ ,,... SwftK• •• 85 1 on #2 side hol ... 

Drilln Main hole ! #1 eide hole drilled in ~2 by Me1st,.r,,. -------..1'-•• 

Drilltr __________________ ,,. ______ ,.., .. ------l-

6' 
6•6• 
6' 

22 
10 
JO 
10 

&1 .. Of lOlL oa Pa.JI.&TIOII CK IPICIPICI 

12 S!de Hole 
Concrete floor 
C~n~ers, bricks & !111 
Black dlrt top soil 
Dirty sand & clay 
Chalky yellow clay, fine san~ 
Fine sand rock 
Sand rock 

7 
13 
).5 
4.5 
75 a.s 



' cflf"'"'W4Uinl .,. if •• , U.OIMI, NeonDI'~ - '0 ~- ---------------

~. Contract. .. J!.~~---~-~~~-~---·-··-·-----··--··-··-·-···················-··--·Date._.~---~-! ... ~-~---············· 

" City and State..-.. -~!~!!!!;_, __ _1~------·-·--·-·-··-··-··--·····._··-···Driller --·----!~---~!~!f .... -.. -.. ·--············· 
-······· -~ --·-- ·- ·--·- -·- M-1 . · IKU f b_.l Cnek 

J. Well No ......................... at test bole No ......................... Welllocation (attach map)·----····-··---·!··-····---·--·---·~-~----·······----·--· 

--~-~!!_!~.-~!_.!.!!~---·-·-····-··-·-·-······--··-·--·-·-······-·--·--·--···--··--·······-··-~---·-·-····· 

4. Work: completed .. --··--------··--· No of man hours as charged to job on time sheet ..... ·---······-~----

5. MATERIAL: UHGTH DIA. 
GAUGE OR 

WALl THICKNESS • MATERIAL TYPE 
NO. OF 

•'OPENINGS 

6. Screen 

7. Inner Casing 
____________ % __ , __ ; 

·s. Outer Casing ---------...:::.... ···------- --·--·---
9. -'% ... -tons of gravel used in the well. s.uoize~-·-··.cncrau .. .a_~ ... rxaaac. 

______ u~------~--
sez. at Bowf --··---'·-········--Slices 

10. Test of well. Did you use test or pennanent pump? __ .tan _____ _ 

11. Size of orifice.__6. _ ___.jwn·ch by_-'.__inch. Orifice tube reading __ _.inches. 

12. Pumping test- measurements from ground level: 

TillE U.M. STATIC DRAWDOWN PUMPING LEVEL 

-L...U....---- ---llO---· ---14.!....6.'! __ --···--· _ . .JQ! .. ..I.'!.... __ 

4 ... -.210.-- ---14.! .. .6.'!.- ---.10!_. ___ --24.! .. ~!._ 

J tar. Jl1--· -14.!....6.'! ___ 14! __ 

1 - ---517-- _-l,4.! .. .l.'!.. __ __ .Jl!..i!'-

---·-·--

13. Recovery in 5 minutes ... - .. - .. fa).l .. £a .. l0-.ac •.. -........ , in 30 minutes-···-······-··························-·-·-············-·······-·· 

l4. Did you seal bottom or well? ···-J!e&·--·· Thickness .. J/16-.. .inches, material....ltalaleaa .. auel. plaU--··-··----·--· 

15. Well underreamed? ···--········From ... -····-···-feet to ..... : .. ____ Jeet, ···--···-··.feet to·-····-······.feet. 

16. If all screen was not placed at bottom, state how it was spaced. 

From ... _ ............ Jeet to ................. Jeet; from ................. .feet to ........... - .... .feet; rrom ................. .feet to ................. .feet. 

li. Depth or well from ground level to top of plug ........ lS! ...................... Size of drilled hole ......... U~---··················---······· 

18. Was cement placed around or between any of the casings? ········---·········-·-·---···-················································-···· 

19. If so, state where, how much and method used.---······-··········-······-·············-·········-··········--······-···-······-··-···········--

---·-··--···-·······--·-----------------·-·······-·-··············-············-···-·····--···-·--········--·-····-···············-·············-

-·-··--------····-·----·-··-····-··-··----"'-·--···-·--······-·-·······-·············-················-·-···········-··-·····-·'"'·-···-················---· 



itl#f•·WNI or• fiWWIJI"«I Vtnana, Nean~~Ka ww ~aa •-ava·..---- .... - -

·..:oNTRACf .•............ ~~!.~.~-~----~·-·················-······-······················-·-····-··········-·······- Well No .... ..:.::Z ..... ~---··-···-·· 
Log of ~.-ell from ground level: 

Fill 
···············-··-······ to ........................... . 

0 17 ............................ to ........................... . ----~~"----·················· ·-·······-······-·······-···········-·-·-·-···-·······-···············-···-·-··--··· 
17 2t 

........................ -. to ···············-"··-·-· . ..... ~~~~---~---~---~~~.!!-~---··-·-··-··-··-······-··-··--·-·········-··-··-···-·-··-· 
29 75 -------- to ______ _..;.. __ _ ....... ~~!~-~-'---~~---~! .. .!.!!!!!_ _______________________ ._· -----

------··-·--··-·· to -·---·----· 

_to ______ _ 
.... ·-···· ·······-·--··--··-·········-·-·-···-·-------· .. ·-·-.. --·--·-· .. -··-·--------.. -· 

------to-··--·-·-

---·-·····----·-· to ·-·----

---·--·-- to ··------·-

·--- to ···------

______ to _ 

_____ to_ ------------·-·-----------------
to _____ _ ·-----------

----------··----------------·------·-····---
to _____ _ 

______ to --------··----

7J' 

ss• Gravel Pacll 

T 
2S' Screen ,,. 

DriUed Hole 

_: PIUI 

,.. ... ..,,, ..... , .. ~ ....... ,.,.. 
{~, . • 9 • •• t A .~ il 11 .. • 0 r .. . . • l t. 0 • ~ t ·. . ' • .I • . • : ".' o , 1 ~ I f · • ,·t 1 I 

zo• 
Clay Pack 

l • -~·~":'"d7.:;::"07~o-; ;-.-;::;:-.-:-:-.,;:..:: ,. ~- '_. .. , .• •0 • ~ O••e ~ •:~! .o· 
' • .• ·•' i• '· •· •. .-.,. o· • .•· • -~ '• • :. ~·-·o· ,·• ~ •-• • .·. •· •·-. • •·' ,.~. ·' • .... ; ., • • I f • ~ • • f • • • • I I • , , • I r.• .. I 

L·~~~~~-~--~-~·~·~::~·~-·~~~--~-~·~·-:~-~~~~·~·~·--·-•--~•_;•_'_· •. 1 __ ~~·~:-·_·_•_l_._t_• __ ·_~ ___ ·~_·•-·.•-·-'~-·-·-:' __ • __ •_• __ ··--~-A~~~_.~~~~~~~ 

Na!UIII 
Ctound lrvel 



THORPE WELL COMPANY 
aa•o SIXTH AVENUE 

DES MOINES, IOWA 

!oerd o! Yatervorka & Electric 

.... 

Drill~d for_--=L==~=h:..!:t....:&~P:...:o::..:w~..::e:..:r:......=..P.:l.;.;.tt=n~t_lf=-rua~=-t::..::e::..::e:..::I:__ _____ --JJot __ ,;::;;;.A;;..:t:..:.l=-e=n..:.t1=-c=-• ...__.I::...;o.,~w::..:ra=-------

W~/1 is /ocat.·d ____ rrriln :-.'-E·S-W Oftli ____ mil~s N-E·S·W fro·"'----------------

U. IAt----~ ----~ Sutimt ______ Tou.,.shiP·------ Rangt-----------

8/ /4 . L l ~· Drilling startcd ___ .;.L.1::1:.L.....:-:2:.-_____ __.79__ Comp/~ud ___ __..lt.!:!O+...c1.~-;;;!:4.,.2 _____ ~79 __ 

Side hole 
Kind of W~ll crayel pack Si:~ hoi~ starll'·a.d _ _.llo.!!6~ _ _,i8 • 

Finish.-~1=2=-•-- G. P. M--~22~2""---- Static h~ad-_ __...2 ..... 4_1 ____ Drau.'dot....,.~..-. _ _....1~7_1 ___ ..;.. 

~10 
Wall'r 'WCJ.f first n.co""'"~d 4'--------'·"'-------- A~tros. Ami .. ------ r~"•l'·--.e.2.e.... __ 

R~marks·-----------------------------------------

SIZE 
PIPE 

121 

a• 

AMOUNT 
OF' PIPE 

25' 

11'5" 

SO' 

65' 

42' 

RECORD OF PERMANENT PIPE 

CEPTH TO 
BOTTOM OF PIPE 

82181 

57'8" 

OEPTH TO 
TOP OF PIPE 

2 1 aboTe 
lftlrfa~ 

57'81 

so• 
SIIjE HOLES 

Surface 

6S' Surface 

42 1 Surface 

MAKE OF' PIPE 

Thorpe 1Jverdur 
Screen 

TEMPORARY PIPE 

SIZE 
PIPE 

AMOUNT 

51' 

atteehed to scre~n 

!as t aide hole 

lorth side hoi. 

South side hole 

Drilll'r'--.RR!I:la'.¥-y_--l:lMJ::JeC~rA:.es::z.vL--------------- From Sur/au to•-----------Trtl 



Aftern Chpang, Inc_. 
/' 

Wettllt .. •••••• 
Omaha. Nebraska 

~ ~·tN~CT .... ........ 1\tlantic., lowa ................. . Well No .. _..l2 _______________ _ 

.,; or well from ,round lcwl: 

flit flit 

... 0 ..... . to ........... 3 ............ . 

.... 3 _____ ... to ......... 16 ............. . 

__ ...... 16 ............ to ......... 18 ............. . 

........... lB ... -·---·· to ......... 2.0 .... ·-······· 

.. ---·---~-0 ............ to ......... 2.6.·-·-···-·· 

.: ......... 2.6 ____________ to ......... 3l ............. . 

........... 31 ............ to ......... 3.8 ............. . 

........ 3.8 ____________ to ......... 4.0 ............. . 

........... !4.0 ............ to ......... 4.8 ..•........... 

48 74 
··-·------··········-··-··-- to ----·--·-······-··········· 

74 75 
·-··-----··· -------··--·-·· to --···-··············-····-· 

75 84 ·---···········--·------ to ....................•....... 

. 84 86 
--·-··········-····---------to---····-··--····-·········-

··-·-------------······-···· to ···········-··--··-··· 

······-·····-·············- to ···········-·--··-·-

-·---··············-··-···· to ···-··········-··-······ 

T 
12" • 30' 
lie<! Hole 

l/8• Plu1 

F ..... 

............... -T.o.p. .. soil., ... bla.c.k ................................. ---- ----------------·--·-·····---·-·-----------

Gr a.y .. & .. br.own .. .clay ···--·······------·----···-·······--·-·-···--·············---------.. -·--·-

. ill u.e ... clay .. _,_. sand .............................. -·-··------···············--·------···-··-· - ~ 

.......... Co.a..rse ... and .. .fine ... s.and., ... .sJI14lll .. .g.ra.vel-r---bl-ue----~--

··----·-·-·····.C.O.a..rse ... and .. .fine ... s.and., .. ..g~av.e~.,---bu££ ....... ___ _ 

. ......... Coarse ... and .. .fine ... $and., ... .gr.a\tal . .,. ... bQuldar-~---·---···· 
-- . 

_____ ... .Da.kot.a .. .s a.n.d.s .tone------·-··-·················· ... -----··-·-··---·····················--··-

. ... _______ .. Yell ow-- .s h.a.le .. --- -·······-----····-·····················-·------·-------·-·········-················ 

··--·-······---Da.kot.a ... s.a.nd.s.tone..,.---f-ine-r--·t.i-q-h-t--·······-······-··-······--·---····· 

Dakota sandstone medium loose .. -.. -. --·. --· ··- .. --.- ....... ---·-·-·· ···-. -- -----------·------'-···-·-··- ·---------·.1-----.- ··-·· ·------·········-·················-···· 

--- ··---... -.- .. X~ .!J.?~ ---~--h.?. J -~- ----·-········--·~·:"~---···········---- -·--- --- ·················· ...... ··············--
Sandstone medium loose ···-·····--··-·····-······--·······-··- ···'------····-···········J. ... -............................................ ·--·-···-·-···--

·-------·-·-··--XgJJ.9~----~b-~l~---················-········-····--··-·--·········----·----·--·-·--····-··--·-

·············--········-···············-··············-·············-····-··-····-··--·····--·----····-··---

63~ 

64' 

SctHft 60' • C&srnc 

-~ .. 6~' 
Caine 

bteMIOII 

• _-.:-.~~,-;::-;;,;-: ;::.-:; ;-.-;: ;:-. ~ ... ;:._~ ,. • .•. •. • •••• ~ 0 •••• •.' ~ •• 
' I• . t . w f 0 1 I I r , • ' • I a , . • # • 

,_ .. • :_ • # -• i o .- ' t r• ··. :• .- I •. .• t. . • • . -: ._ _- t ~ • • ,-' . • • ' 
• ' -·. ' -....... - r. .. -·-. ...... • . ~-- .•. -· ~ ·-· • . •· •.•• ··' ,.. • ... • 1_ · -• • ... • 'o• • · •· .. ·• • , · · • . -- • .. •. , -••• .. 1 ... ": ..• f t· ., I •. e;tllt• • f'".'of-· t ··•t e ·.·; 

~-~·~-~--·~·~-:~·~--~--~--~;~-·~·~·~-~-~~·~·~-·~~·~----------~~----~·-·~-------~~~~~~~~ .. ~~ 
Nalurll 

~•ound ltwl 



.... ~JUl. ................ .,." ... 

l. Con tract..·-··----~f.9..-~--~-~_!~~-~---····-······-·-················································Da te.-.... ~!. .. ~. ~ ... !~ ......................... . 
City and State ....... ~-~-~-~-'---~-~---···-·····-···--···--····················: ...... Driller ........... ~!~~--~~~-~-~---······················· 

-~- Well. No ............. ~-~-------~; t~t hoi~ N~~~ .... :.~~---·····Weli l~tion (attach· map)------~-~---~~---~---~!-~--~--~-----~~-·~- ·· · 

___ s.u .. ~-~~1. .. ~~-! .. !~·!~---·-··-····-·-·········-······-··········································-······-··-···-··············--···········-··············· 
4. Work completed ... ~..I--~.1-.J~---········-············· No of man hours as charged to job on time sheet ............... - ..... : .... ~. 

s. MATERIAL: GAUGE OR ,No. or 
l£NGTH DIA. WAll THICKNESS 0 MATERIAL TYPE OPENINGS 

6. Screen 
ZJ' 12" 7 p. Stailll••• 8tMl Slwtter J -------- ----·--··--·--·- ·-·-.. --·-··-·-·--··· ----·------- ·-------

7. Inner Casing 57' 6" U" ·' "Cut lr• T • c 
-------·-·· --·-----··· -----------·--------· --·-···--·-···-·--··-·····- ------·-··-

8. Outer Casing -------·· .. ------·-··· ·------···-··------- --- -------
9. -~~--!~~.Will; of gravel used in the well. Size. __ ~~-1!-~.! ..... ~.~--~-----·---·--·-------··--·-····--·-·-··----

10. Test of well. Did you use test or pennanent pump? -'-'·'-~---······--- ···-~-~~---··-·········-··· ···-··-·········'-············ Sill ot Bowl 

11. Size of orific:e.. ___ _6 ___ inch by ___ j ___ inch. Orifice tube readi~g----~-'--·····--···inches. 

12. Pumping test - measurements from ground level: 

TIME _._,go __ _ 
- . .8.:.30 .. _____ _ 

t:OO.----·· 

-11.1JCL. __ 

_ z_,_QO ____ _ 

ltOQ ___ _ 

----4:JO. _______ _ 

U.M. 
--~ll __ _ 

----~ll _________ _ 

___lll_ ___ _ 

___ .l).l_ __ _ 

_117. __ _ 

·---~-l7. __ _ 

........ !n. __________ _ 

STATIC 
__ \;:..4_' --

_ __ \~-~----·-··· 
_1!~--

_ __.1::z4.' ··-···-

141 

__ 1~---··· 

___ J.!.~----··· 

DRAWDOWN 

--=1'::;..~---

··----~~-~---·-·· 
_______ 17..~----··· 

_____ 11.~----··· 

17' 

17' -----------
26' ----·-······-···-··· 

Slqes 

PUMPING LEVEL 
-· Z9 __ • __ 

----~.?.~---········-
_ _).!_~----·-·· 

---~-~-·--·----
311 

31' 

40' 

13. Recovery in 5 minutes .. ·-··················-··········-······-··········-···• in 30 minutes ................ ·-··············-···-······-··-·······-···········-···· 

14. Did you seal bottom of well? ....... f-«1 ... Thiclcness .. _ ........... .inches. material... .. ~-~~-~-!~~-. .l ... P..~ ... .P.~~~~---·············· 

15. Well underreamed? ···-·-········From ... _ .......... .feet to ............... Jeet, ···········-··.feet to ............... .feet. 

16. If all screen was not placed at bottom, state how it was spaced. 

From ................. .feet to .................. feet; from ................. Jeet to ... - ............ Jeet; from ................. Jeet to ................. Jeet. 

17. Depth of well from ground level to top of plug ............ 7.6~ .... 6~~---········ Size of drilled hole ............ ~~-~~---···············---······· 

18. Was cement placed around or between any of the casings? ······-··········-··-··-··-··························-··································· 

19. If so, state where, how much and method used.---···········································-·····················-·················--·························· 

·······-······-············----······-·······---············-······-·······-·······································-···············-···········-·············-·········'"··-····--············ 

. ··-·· ............... ··-··················-···'"' ................................................................................................................................. ---· ..................... ·~ ....................................... ··-·· ............................... .. 



Well IDIO.rDIBUOa 

CONTRACf ......... C.,_;,X __ 9_t ... ~ll"-.~;.1~ .... --:t~-----·-·······-··-······:.:..·-···-···--··-··--·--·-·-····- Well No ____ .l.Q ___________ _ 

.. ..og of well from iround level: 

Fill Fill 

···············-··-·-·· to -·-·····-······-··-·-

0' s• 
·--·····················- to ···············-······-··· 

s• 13' 
-··-······················ to ···············-··-----

13' 21' ............................ to ···········-·-··--··· 

21 1 36 1 

················---·-··· to ···-··-·······---

36' 41' ··-·······-·-··-····-·· to -·-·-··-···---

41 I fU. I &.II 
--······-·····-······ to ........ ~ ...... ¥. •• -

...... ).4.~ ... t.~ ........ to ···----~S-~ .... 6.~.--

..... ~.S.'-.. 6.~ ......... to ... _ .. 11.~-------

___ 1.1.! ... _________ to ... _ .. l6.~ __ .c._ _ 

__ 16.! ... 6.':'_····-· to ···--··------

-------- to ···-··-------

--·-·····-··-··-··· to -··-·-----

--··············-··-··· to ··-·-··----

----------·- to . 

·--------- to 

T 
2S' 

Drilled Hole 

luck •oil -·-······-· ···--····· ............... ·-···········-··-············-····"'·····-··-·-····-·····-······-·······-··········-····· ' 

--~-~~---c;.~.1. ....... ·-····················-·-·······-··-··-··-········ ······-··-·--·······---~---····-··-· 
•' 

·--~-~!! ... ~---~--!~---~~ .. .': .. 1~---·------····-·--·--··---··· 

·--~;.!.!_.~ ..... ~.U .. .a~..!:!!.~ .. --~---~~---~--~.1~----

... ,...~~-~--~~.!.~~ .. --.~-~~--~-~! ... !-.~---~~-~.I ... l~ .. -··---·····-······ 

... -.~Q:t.'-... ~~~-~~~ ... ~-~.$:~ ..... tP.!! .. •7!~nl._,~---~--.f.~Y.l7. .. l~ 

.... f»-1~---····--···········-······--·-··-···-··-··-··········-··-··-······-····--·······-······-······-··········· 

... P.U.ot .•... ~t.t~ ........ ~.t.\R .. I.U~ ... IM .. .t.-..1r.1J._l~ ... _ ...................... . 

... Dak.ou .. _f.Udt.t®ll!.-. .. •.~---•~•~.l .. .t.m .. ________________________________ _ 

__ hllw. . ..aball ... - .. ~---······----~---------··--·-·····-····-·---···-··-·-

76. 6" Deptta 

56 t 6 n Grnel Pack 

Screen 57. 71f' 

20' 
Clay Pltk 

B~na 
Utension 

l &.:~,~::...:...-. ;-..:...u,-.:-'_d-.;..•:.. .• .:.~.:.'-·o -_-_· .;;;:-;;..,_o-_.~_-_'_• -_,_· _~.;.. •. _;-.;, •• _-:-_ ... _:-...;. _"·_::_,._~_-_' --:..~_._.•_·_·_·_~_,_·_·_·_~_·_: --~ -~--_··~.....,~.-....-.~ ...... ..-..-111 
.. . . -,,, .... , .. , .• ......... ,. . 
. . • :. • ~- ~ ; o i 0 or ~ . . • ' t. •·· ~ 1.. • • ~ · .: .. : • '•' 11 . • ,, , • 

, • .• ·•' ,-, '· •..•• ~,· o· • .•· • ,~ '• •:. ~·-·•· .·• ~ •·' • .·. •· •·-. • •·' .: ••. . • • .... ~ ., • I I • 4. 't • • • I I • , , • e f'"" •• T • 

• .o· .... -:- •. ·~ . .,.·:. -,# 1 .• •·· .•./ c· · ··•1.1.»·., <••·•·• .. •.:•• ••···J 
., • • .. 0 • • ... • • 

Natuul 
Ctound Ltvrl 



liJ!t!!e-Uiestem t'Ompang, Inc. • • .--adell 

1. Contract.·------·---·---~-t~Y. ... 9J __ ~;_!.!.~-~!~ ..... --······---·········-················--·Date. ________ ~:!~:".~.? ................... -----

2. City aDd State.~~!~-~~~-!-~..!.-.!~~------~----·-·-----····--·······Driller ......... ~.!-~.~---~!:~-~-~-~.!:.~----····--··-·· 

.1. Well No ...... .l.~ ............. at test hole No ........... ~.~:::.4 ... Welllocation (attach map). __ §_Q.9..~ .... ~~~-~ ... .9.L.JJ.L ........... . 

---·--··----------···········-······-········-········-······-······-··························-························-···--·-·-····-····-:·-······· 
4. W~k com~tetL _ _!i_ _ _-:.J...!: .. :_ ... ?.l ________ :·-·· .No of man houn1 as charged to job on time aheeL .......... \~---·--

S. MATERIAL: 

6. Saeen 

. 7.1~ Casing 

8. Outer Casing 

CAUGE OR 
lENGTH DIA. . WALl THICKNESS MATERIAL TYPE 

IIO.Of 
OPEJUN;$ 

.... 3.0.~.... . ... 12~~ _______ .7. ... S9.J.\9.e ............ :s. .•. :J ..... ______ L!lY.D.~ .... S..O.'J.t.J;gr _ _2 __ _ 

__ 6.0.~---- .... l:l.~~ ···-·-··--·')-IS. ___ . ----~:t.~.~J_______ t?.l.~.oJs ........ __ _ 

t.~.· N..·~J.. 

9 ......... 4JL.tons of gravel used in the well. Size.._·-·-----------~-~------------------·-----------------··_: .............. k~ ... J?.~~.d ... ~ 

10. Test of well. Did you use test or permanent pump? ........ !;.~~--!: __ ._ .... Jl.~ .... ! .............. .. 
Si1uf e.c ----·---- .. -~---------

SIIall 
11. Size of orifice_ ____ i ___ .inch by ............ ~.-... inch. Orifice tube reading ......... : .... _______ inches. 

12. Pumping test- measurements from ground level: 

Till£ u ... STATIC DRAWDOWN 

.. .2.!1 .... h.Q.\tt: :S. •• _________ 3...0.9 ...... _ ·--.l~.£.0.~---·- ____ 1.4 .... 0.~--- ... - .. 2.S .• .Q .• ~--

' 
13. Recovery in 5 minutes .............. t'.Y..l.l ................. _____ ....... , in 30 minutes ............................................................................ .. 

14. Did you .eal bottom of well? ... .Y~~L .. Thick.ne:ss .... ~J.l~ .. inches, materiaL. .. _______ $.t.9.i.n.l.e..s.s .... s.t.e.e.l ....... .. 

15. Well underreamed? ···-···---·From ............. .' .. feet to ............... .feet, ·-----·-·-··.feet to ................ feet. 

16. If all sc:rttn was not placed at bottom, state how it was spaced. 

F rom ................. .feet to ................. .feet; from ................. .feet to ................. .feet; from ................. .feet to ................. .feet. 

I. Depth of well from ground level to top of plug ............... ~).~............. Size oC drilled hole ......... .:4.2~ .................. ----·-----

18. Wu cement placed around or between any of the casings? .... -N.Q ................. _ .. _ .......................................................... - .. . 

19. If so, state where, how much and method used. ___ .............................. - ................................ _ ....................................... --

·---------··············-···········-········--············-················-······················································ ···-·-··"'················-·············-···-··················· 
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~~@~~~~c~~-
~ WATER WELL DRILLING Q 

EXPLORATION BORINGS AND TEST SURVEYS 

t,AYNC & •o-~•·· I ... C. 

.,.C:M~IA. T'E .. NC:SSIE& 

Mr. Adolph Paul 
Water Commissioner 
Atlantic, Iowa 

Dear Adolph: 

LAYNE TURBINE PUMPS 

~MONE •:S,I ... Z:388 

·October· 4, 1961 . 
(diet. 10-3-61) 

.. -

WtCMITA. •.a.NSAS 

a .......... ~~~~-=•• .. •~ 
.a ... CS, IOWA 

.au•o•.a.. 1\,I.,INOIS 

•~ .. ou•s ...... ssou•• 
OENwE• COLO,.AOO 

4430 COMMEJICIAL. AVENUE 

OMAHA; 10 

NEBRASKA 

•• 

Enclosed please find one copy of each well information sheet on well 
No. 8 and 9 which we drilled for the City of Atlantic in August, 1955. 
I believe you mentioned to me yesterday that yo~r city numbers were 
exactly the opposite so that you might want to renumber these sheets. 

I 

Also, I believe you asked the question about the size of the screen 
in the bottom of the wells. You will note that the ca~ing size is 
16" O.D., and according to our information is 1/2" wall casing which 
would have an I.D. then of 15". The screen is a Layne bronze shutter 
screen, and the maximum O.D. of the screen over the welded bronze bands 
at each screen joint would be approximately 13% to 14" O.D.; and I am 
sure you would find a clear opening through the strainer as approxi­
mately 12 1/4". There is a total of 30 ft. of screen inthe bottcm of 
each well, and each well has a 5 ft. length of bronze blank casing on 
the top of the screen with a lead seal swedged out against the 16" O.D. 
casing. 

If you were to use your surge block plunger on either of the wells and 
wanted to actually surge in the well screen I am sure that you would 
find that a 11 1/2" or 11 3/4" diameter ring would fit nicely inside 
the screen, and if you wanted a tighter fit you probably could even go 
to a 12" diameter rubber ring. 

I trust this gives you the information you might have desired. Should 
you have any further questions, please advise me. 

Yours truly, 

LAYNE WESTER.~ CCl1PANY 

G.G.Ytt-cW/ 
C. C. ~as 

CCH/cc ! . 
Att. 



\ eu •naur.IUaa.avu 

1. Con tract. .......... glu ... £f ... ~:;·.~~·:.~~----··-······-········· ·········-·····················-·-····Da te._ .... ..il:.i:k~.1. .. .7., ... l .. 55 ................ ~--

Gity and State ... - ........ ~~-~~P.t...~!! ................. -······-·····'···············-~---·Driller ...... ~.~-1?.~ ... ~~~~---······················· 

3. Well ~o ...... S ........... Well location: ·····-···-~-~-.. !!.~:.-~~--~-~~---~~---~~~! .. ~.~~---~~-~!~ ... ::!~~---························~- ··- --

4. Work began .. ·-··-·····-~:±l:~!_.]1t ... ;~-~?work completed ........ ~:~.:.~~---~-~-}2.?.? ........ Number of l't'Orking days ..... ~.: .... . 
. •• 5. Diameter, length and type of material left in weJl: 

5' ot bronze blank with leau aw 
6. ..J.Q_' _____ feet of ... _ .. J!h~~-~!:!.~.~.!!".~ .. ~.Y.i!reen made oL ___ ~ron~~---··-·-··-·-·-··-·····.No ..... } ............ ~pening5. 

7 •..... .)2 ..... .feet of ... l,S ....... .inch inside casing made of... .... -B.:t.d..;li;le .. l! ... lrall .... --with ..... v.cl.;;.ed. .... connections. 

8. ··-··-······.feet of ···········-·.inch outside c:aSing made oL. ..... _.-:;.-=.,_.:_ _____________ ..•. with ....... _ ............... conn~tions. 

9 • ..... 2JJ ...... yards of gravel used in the well. Size.-.............. _r.o&d..J:r&"lcl.. _______________ ......................................... . 

10. Test of well. Did you use test or pennanent pump? ......... Ic:Lt ... ____ .......... .6~·-··-··········· · ........... 5 .................. . 
Size flf Bowl 

11. Size of orifice.--···~·-··-···inch by .. --3.---·-inch. Orifice tube reading ...... ·----23 .... -.Jnches. 

12. Pumping test - measurements from ground level: 

TIME 
_ ••• .B13Q .. .a.m. .• 

8s"D !)M 

_ .. .li.t.OO .. .az:t •• 

........ l.:J.1.00. .. am 

~·.-:r:.· 31 ~.:.~'.!~c~ 
U.M. 

• ••.••.•. .2.J(l ____ _ 

203 

_____ 20Q __ 

___ 2$0 _ 

__ _JQ-.l_ __ _ 

_____ 2Jl __ _ 

..•... -.2Q;J. ______ _ 

STATIC 
__2Q ____ _ 

2-J 

_ ___ 2Q _______ _ 

______ .20·-··--··· 

. ______ 2.Q ___ _ 

_ ____ .20 ... --~·-· 

··-·····20 .... - ...... . 

DRAWDOWN 

-....l.S--.. -:. 
lS' 

-··-··-.l..S ........... . 

--~8.!_6.'!. .. 

______ 22_ ___ _ 

_ ___ .l.~---··--

··-·-···15 ........... . 

Staaes 

PUMPING LEVEL 

···-··..35'·-·-···-·· 
JS' 

-·-····J5._ .......... . 

_ ___ JB.! ... .6~---

__ .h2..·-·-··· 
____ _Js. _______ _ 

. ........ 35. ............ . 

13. Reco\'ery in S minutes ................. ·-·······································• in 30 minutes ..................... ·-··············--···························-···-···· 

14. Did you seal bottom of well? ... ~e.Ii .....• Thickness ... .J/8 .... .inches, material.. ......... - ..... bmm.c .. ;ll.ate. ........................ . 

15. Well underreamed? ...... lXL. .. From .. __________ Jeet to ............... Jeet, ···--·-··--.feet to ....... - ...... .feet~ 

16. If all screen was not placed at bottom, state how it was spaced. 

From ................. .feet to ................. .feet; from ................. .feet to ................. Jeet; from .... _ ........... Jeet to ................. Jeet. 

• 7. Depth of well from ground level to top of plug .. :··········7·i·'---6-tl.......... Size of drilled hole ......... -!f)JJ·-···················---······· 

18. Was cement piaced around or between any of the casings? ·····E~!"!'··2.;1 ... t;o···3G1·--······-··············································· 

19. If so, state where, how much and method used. ----·-··flu=t.··t.ft··":t····················-··············································-···················· 
rou~h 2" ?ipe 

............................................................................................................................................................ _ ..................................... _. ______ ....................................... _ ..... . 
. . .................................. ................................................. _ ... _ ..................................... _ .. ____________________________________ .. __ _ 
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EXPLANATION 

- Bremer silty clay loam 
- Colo silty clay loam 

moderately eroded 
- Marshall silty clay loam, benches, 0-2% 

slopes 
- Nevin silty clay loam 
- Nodaway silt loam, channeled 

Zk - Zook silt loam, overwash 
Zo - Zook silty clay loam 
Wb - Wabash silty clay loam 

ATLANTIC 
PUBLIC WATER SUPPLY 

ATLANTIC, IOWA 

Scale 1: 15840 

0 lf.! Mile 

0 3 000 Feet 

WASTE SITE TRACKING NO.: IA0194 ECOLOGY & ENVIRONMENT FIT JAN. 1988 
SOURCE: REF. 8 

FIGURE 5: SOILS MAP 

4-4 



.,.,.,.,,-- --· __ ...... ----r ---, 

CONTRACf ... -··-··citj·-·c;t--iuanili·~---Iova···---·-··-··-··-----------·············································· Well No·-----~---·-··············· 

Log of well {rom ground level: 

Fill 

···················-······· to ···············-·····-··· 0 . ll 

-·-······-··-··-···-·· to ···-······-··-·-··--ll 13 
.............. ,· ............. to ············-··-··---··--·· 

13 17 
-·······--······-········· to ···········--··········· 

17 20 
···-··············-······· to ···················-······· 20. 22 

···-······----··- to ······-··········--22 27 
... : ...... : ...... ---·-·· to ···················-···--

27 30 

·······-3a---·-··· to ···-····3()······-

-·-··-·······--··--·· to -··········-·····--
36 ' Ul 

--····Ll···-·····-··· to ··-····-7fi-6n·-

-·-····-··········-··· to ·······-·----···-·-·--77' 6" 79' ~~ 

····-·····-··-··-··- to ···············-·--··· 

···-··-·-··---··· to ···-··-··-··----

--··-··-·--- to ·-·-······-·---· 

tD------
_______ to 

FOI'IIIItion 

-········a:row-;·u:t:y···wy·································-···················_··············-···-·······-·-···-·­

···-····s1ue-··c:r.a:;········-·-····--··-·······-·····-···········:-······-············-·······~----·-·-·--

···········coa:r-;e···amc.···t::r&c:a-··-o·~:··-c1a.j····-······-·······················-···············-·_·---·-

. ~ 
···-·····3iue-··c-r~········-·-··-·-·-··-··-··········-··-······-········-··········-··-·····-··-··---·-

---··-coa:r·ac·-aa:nc·--~c:-c· ~?-lMiiia&ri .. _<-. OI.:.e~-::·····--··----··-·-.--·-·-···· 

---··aluecla"Y--·-·-:~--. ----······-···-····-··-··-··-········-··-·-··-·-·--

---·c.;a.rse ·-··ana·-ana=-~avel·-~oou:raei;a··-········-······-··-------

--· r.ako ':.a·-aanWit.One···ra:I?J.:,~·-tirrn·t:··-··-········-··---··············-······-··-··-··· 

----y .. ~·;-:--.;+·~---;-~---,-.,:---:.·::··-;;:..-;:·....--~----·-·····-··------- ... -----·-·----------··-
,w_ .c .. -~··- -··· !J:lr..o .... w ..... cs ~one 

···-----------·-·· -··-----------
---------------··------------~-----····--------·--·-······-----·-------- -

7 ~· 6" 

Gravel Pack 
h9 1 6" 2 28 Clay Pack c~ 

U:tension 

r 

Natural 
Ground level 



-··--, - -;; ~· J L_::- .;- · ...... _ r. . . . t' . 

·r -.:-2 '*' -----=--------- ......... _i 
I • I. 

1 .(JQ Commercial Ave. Omaha, Nebraska 
ELECTRICA-L LOG 

..::;;.· ~ ,_ ~ .' , r , J t- (/ 0 ~ r:-~ -r /('1 .~~ -11-/,.. ADDRESS ~ /n.H-1 n'.J 
STATE .. 7-· r, ~.t:"-

,. 

/""~ COUNTY c..: des 
I 

STOMER , 7 /..,/,.~ / ZERO ELEVATION WEI L NO. Te~ ... 
CATION· 
te l-1?-~' Resistivity Scale: 1 " 7.5' . .0... Nature of Mud if-R H fo11 ,, ~ pH 

Circ. Temp. ' . Potential Scale: 1" 1'0 ~v. Density 

Weather 

r~rst Reading "/'.;1-' 

Uneol Scale: 1" 20' Viscosity 1 "" Reading /C' 

logged by ID.n\P.RA.. Casing (Driller) N,.A.Jp Bottom (Driller) 

Wrtnessed by 

otcoe Logged t,,d. 

- Casing !From log) Size: .C. ,, Casing Size 
REMARKS 

L 

RESISTIVITY 
. -SPONTANEOUS-POTENTIAL 

IMIL.L.IVOL.TSl lCHMSl 

I I - 0 I 

- - .!. 
- ::r 

-
,.J -
l - - i 

/0 -- -
I .... 

" I ~ - - T 
-...... - .,. I 

7 - l. - --- . -,. -- '7 
I - -. .-
' . I 

i-
. 

i . ......7 .. ,., 
~ ~ 

,_ 
I"' ..., 

_,. '\. _.... 
<: ~ -'l 

T #) 

\ .;1 
~ ..... 

• . ... 

: 

I 

' -0 

r 



\ en Diorm uu 

1. ~ontract.. ________ "CI~---··crt""xtUDm-·--------·----·-··-------Da~---······t.-:i··--,.""'f~---······----7 . . ~ , ~T;r: 

City and Sta te..;~Jtlet~--~----··········-··-··········-·-·····-············---Driller ---··'BMieii"""C:iriliiiTCT""""""""""··········--
9._ lfo·· -- - - . - ' - ' ' 

l. Well No ....... ~---.--:.wenJocation: ---·-··-J07'"1ftir"tn .. or-Yover··:'Ia:nt: .. iCrolt"i"··cnii~---··-········;~---·······-
_____ . .._ _____________________ _ 

4. Work began .. ______ JUl:?"""l"T;-·l"9;.:····; work completed ... ----···;r~cr··~:-.. zr;··'l/5 ___ Number of working days: .. 
7
' ...... .. 

5. ·Diameter, length and type of material left in well: •' 

6. -··---~--.feet of ·wttm;tv·---------~ ~rgr._u ~~i~~ lead 
8~o·-··----l···-···openings. 

7 ~ f • ch . "d . ad f ' l/.. " "th . • ·Si+6*···'eet o .... 16------·m lDSl e casmg m e o --ltcr."."fSlp!·~--i:;::----Wl ··-ve"U'i~--connect:Jons. 

8. ....:. .. ____ feet of ___________ ... .inch outside casing made of .... ---------···--------with __________ connections. 

9. ---20-···----yards of gravel used in the well. Size.-----·---~··gr-·nve-r-·--·--·--·-·--·-··-···-··-·········-

10. Test of well. Did you use test or permanent pump? ------u~·t·--- -----SiZAii acMI-· -------------------
11. Size of orifice..._h _____ _inch by_""2~-----inch. Orifice tube reading _____ 

23 
____ _..inches. 

12. Pumping test- measurements from ground level: 
., -

~ TIME &.P.M. STATIC DRAWDOWN PUMPING LEVEL 

)T31)· p!!l --~----· -"11' 9 -'2s---
}ry·}··a:rn-------- ····"2'J=r··---·· ····-"t-T-·-----·-· ... ---,-------- ----"2'~-----------

• 9-f-)o)·"Ul-- - 2J1 ---n------- ----"9··-----· ---zs----------
91-9-J·-am--- ~J --~- ll ~-----

12-tOO-p:~r-- -~so ---J:7 l! ~ 

2-too-pm -300 -l;9" 1) '-)2---

31·3-)--p:s-·-····-- ---m--------- --1.,-···-···- --n···----- ---32---··-······· 

13. Recovery in 5 minutes .............. ·-··-··-··-···············--·-···-··• in 30 minutes .... ·-········-··------·-·--·-··-·········---· 

14. Did you seal bottom of well?··········-····· Thickness. .. 71i ___ ..inches, materiaL.---------------·-·····--·-:··--
1= s 3t o bron:e · 

15. Well underreamed? _________ From ..... _____ feet to ... _____ .feet, ______ feet to ____ feet. 
DO 

16. If all screen was not placed at bottom, state how it was spaced. 

From ................ -feet to ................. Jeet; from ................. .feet ~0-------········Jeet; from. _______ feet -to ........... _. ___ feet. 

17. Depth of well from ground level to top of plug ... :--······as·i-·······-···· Size of drilled hole. _____ £()ii·-··············--------·-··· 

... .:S. Was cement placed around or between any of the casings?-·-------------·-·---------------·-··········-·-··-· 
2C 1 to 30 1 

19 If so state where how much and method used.-------·--·--···-··-·-····----------······-···-·-··---·-·--·-······-·· 
· ' · ' 1.brourh 211 ~' ~-~·: 

ipe 
~--················-··-·····························-······························-······-·······-··-···- .. ·-···-·-······-------------------------------
···-··-··········-----···-··············-··········-·········· .. ············· .. ···········--····--··-··-··-···--·--··--····-------·---------

• 
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______ !t _____ to ···-··a6. 
•• 

----~~---- to .. ,_Jl __ -~~-~~-------------------------------------
_'-! ____ to~--··-- ---A£knt&. .. H.Ddat.ona. .. vL.I·j~t.!-!:l.._..a~.~.J.aa.,7-_.l""tn~··ka.-------------
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. . WATER WELL DRILLING. !f 

EXPLORATION BORINGS ANO TEST SURVEYS 

LAYNE TURBINE F'UMPS 

May 13, 1966 
-(diet. 3-12-66) _ 

Mr. Lowell G. Edwards 
Manager 

-- -

Atlantic Municipal Utilities 
Atlantic, Iowa 

Dear Mr. Edwards: 
.·· .. 

We are pleased to attach two copies of well 
record sheet on your new well No. 10 installed 
at test hole 66-2. 

Yours truly, 

LAYNE-WESTERN COMPANY 

G. H. Beard 

GHB:ks 

Encl. 2 
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APPENDIX E 

SOIL GAS DATA 

E-1 



THE FOLLOWING INFORMATION IS SCREENING DATA. IT IS PRELIMINARY - . 

DATA GENERATED WITH CERTAIN METHOD MODIFICATIONS THAT REDUCE THE 
LEVEL OF CONFIDENCE ASSOCIATED WITH THE RESULTS. THE INFORMATION 
MAY BE USEFUL IN DETERMINING PLUME MIGRATION PATTERNS, AND 
RELATIVE SOIL CONTAMINANT CONCENTRATIONS, BUT NOT ABSOLUTE 
CONCENTRATIONS. 

THE ANALYSES WERE PERFORMED USING AN ANALYTICAL INSTRUMENTS 
DEVELOPMENT (AID) MODEL 511 GAS CHROMATOGRAPH. THE SEPARATIONS 
WERE PERFORMED AT 60°C AND 30 CC/MINUTE CARRIER GAS FLOW EXCEPT 
WHERE NOTED. THE GC WAS EQUIPPED WITH A 1/8"x 10' STAINLESS STEEL 
COLUMN HAVING A 3% DC-200 LIQUID PHASE. 

AUGUST 24, 1987 

TIME RESPONSE 
17 STANDARD 

STANDARD 
STANDARD 
B. BLANK *1 
STANDARD 
STANDARD 
STANDARD 
SAMPLE 
04 
04 
B. BLANK 
03 
B. BLANK 
01 
01 
B. BLANK 
02 
02 
02 
B. BLANK 
12 
12 
11 

32 
49 

7 
21 
21 
19 

1205 32 
32 

7 
1430 

1437 
1450 

10 
2 

21 
34 

1613 72 
1628 57 
1654 52 
1730 0 
1745 0 
1750 0 
1817 2 

NG 
1 
2 
3 
.77 
5 
5 
5 

1.18 
1.18 
.77 
.82 
.69 

12 
6.1 
0 

36.4 
31.6 
30.0 
0.0 
0.0 
0.0 
0.69 

ATTEN 
8 
8 
8 
8 
8 
8 
8 

8 
8 
8 
8 
8 
8 
8 
8 

16 
16 
16 
16 
16 
16 
16 

UL INJ 

1000 

1000 
1000 
1000 
1000 
1000 

100 
200 

1000 
100 
100 
100 

1000 
500 

1000 
1000 

NET 

.00 

.39 

.39 

.00 

.03 

11.2 
5.3 

35.6 *2 
30.8 *2 
29.2 *2 
0.0 
0.0 
0.0 
0.0 



THE FOLLOWING INFORMATION IS SCREENING DATA. IT IS PRELIMINARY 
DATA GENERATED WITH CERTAIN METHOD MODIFICATIONS THAT REDUCE THE 
LEVEL OF CONFIDENCE ASSOCIATED WITH THE RESULTS. THE INFORMATION 
MAY BE USEFUL IN DETERMINING PLUME MIGRATION PATTERNS, AND 
RELATIVE SOIL CONTAMINANT CONCENTRATIONS, BUT NOT ABSOLUTE 
CONCENTRATIONS. 

August 25, 1987 

TIME RESPONSE NG INJ ATTEN 
STANDARD 0835 27 2.5 16 
STANDARD 0930 92 10 16 
STANDARD 0945 86 10 16 
STANDARD 0955 31 2.5 16 
STANDARD 1000 67 5 16 
STANDARD 1015 59 5 16 
STANDARD 1030 5 0 16 

SAMPLE TIME RESPONSE NG INJ ATTEN UL INJ NET 
4A 1045 13 1 16 1000 0.7 
13 1103 5 .03 16 1000 0.0 
13 1114 4 .0 16 1000 o.o 
14 1216 2 .0 16 1000 0.0 
14 1224 3 .0 16 1000 o.o 
15 1237 2 .o 16 1000 0.0 
16 1305 2 .o 16 1000 0.0 

6 1520 15 1.11 16 1000 0.8 
6 1532 15 1.11 16 1000 0.8 
5 1549 OS 16 1000 
5 154~ OS 16 500 
5 1612 81 65 + 16 100 65+ 
5 1616 83 65 + 16 100 67+ 
5 147 119+ 16 100 119+ 
5 145 119+ 16 100 119+ 
5 132 119+ 16 100 119+ 

20 1657 72 5.8 16 1000 5.5 
20 1712 80 6.5 16 1000 6.2 

7 1731 9 . 5 16 1000 0.3 
7 1736 9 . 5 16 1000 0.3 

19 1754 3 .o 16 1000 0.0 
1.9 1758 3 .o 16 1000 0.0 
17 1808 19 1.5 16 1000 1.2 
17 1815 19 1.5 16 1000 1.2 



THE FOLLOWING INFORMATION IS SCREENING DATA. IT IS PRELIMINARY 
DATA GENERATED WITH CERTAIN METHOD MODIFICATIONS THAT REDUCE THE 
LEVEL OF CONFIDENCE ASSOCIATED WITH THE RESULTS. THE INFORMATION 
MAY BE USEFUL IN DETERMINING PLUME MIGRATION PATTERNS, AND 
RELATIVE SOIL CONTAMINANT CONCENTRATIONS, BUT NOT ABSOLUTE 
CONCENTRATIONS. 

AUGUST 26, 1987 

TIME RESPONSE NG INJ ATTEN 
0910 67 5 16 
0924 69 5 16 
0930 4 0 16 

5 0 16 

SAMPLE TIME RESPONSE NG INJ ATTEN UL INJ NET 
21 0938 60 4.4 16 1000 4.5 
21 0942 69 5.1 16 1000 5.3 
21 0946 70 5.2 16 1000 5.3 
23 0950 6 . 1 16 1000 0.1 
23 0954 7 . 2 16 1000 0.2 
32 0959 28 1.9 16 1000 1.9 
32 1004 30 2. 0 16 1000 2.0 
20 0959 28 1.9 16 1000 1.9 
20 1004 30 2.1 16 1000 2.1 
30 1017 11 0.5 16 1000 0.5 
30 1021 11 0.5 16 1000 0.5 
69 1254 11 0.5 16 1000 0.5 
69 10 0.4 16 1000 0.4 
68 1319 10 0.4 16 1000 0.4 
68 1324 10 0.4 16 1000 0.4 
67 1340 3 0.0 16 1000 0.0 
67 1346 3 0.0 16 ·1000 o.o 
28 1414 21 1.3 16 1000 1.3 
28 1417 21 1.3 16 1000 1.3 
26 1452 6 0.1 16 1000 0.1 
26 1508 5 0.0 16 1000 0.0 
36 1513 2 0.0 16 1000 0.0 
36 1517 3 0.0 16 1000 0.0 
37 1551 0 0.0 16 1000 o.o 
37 1556 2 0.0 16 1000 0.0 
38 1608 0 0.0 16 1000 0.0 
38 1610 0 o.o 16 1000 0.0 
41 1637 38 2.6 16 1000 2.7 
41 1641 40 2.8 16 1000 2.8 
43 1655 3 0.0 16 1000 0.0 
43 1659 3 O.Q 16 1000 0.0 
44 1717 32 2.2 16 1000 2.2 
44 1721 31 2.1 16 1000 2.1 
46 1735 20 1.2 16 1000 1.2 
46 1740 18 1.1 16 1000 1.1 
35 1753 0 0.0 16 1000 0.0 
35 1818 0 0.0 16 1000 0.0 
70 1830 57 4.1 16 1000 4.3 
70 1837 54 3.9 16 1000 3.9 



THE FOLLOWING INFORMATION IS SCREENING DATA. IT IS PRELIMINARY 
DATA GENERATED WITH CERTAIN METHOD MODIFICATIONS THAT REDUCE THE 
LEVEL OF CONFIDENCE ASSOCIATED WITH THE RESULTS. THE INFORMATION 
MAY BE USEFUL IN DETERMINING PLUME MIGRATION PATTERNS, AND 
RELATIVE SOIL CONTAMINANT CONCENTRATIONS, BUT NOT ABSOLUTE 
CONCENTRATIONS. 

AUGUST 27, 1987 

SAMPLE TIME RESPONSE NG INJ ATTEN UL INJ NET 

STD CHECK 1201 47 2.5 16 3.3 
1205 38 2.5 16 2.6 
1209 36 2.5 16 2.5 

2 0.0 16 0.0 
6 0.0 16 0.1 

SAMPLE TIME RESPONSE NG INJ ATTEN UL INJ NET 
25 0923 5 0.0 16 1000 o.o 
25 7 0.2 16 1000 0.1 
63 0949 42 3.0 16 1000 2.9 
63 53 3.8 16 1000 3.8 

48 3.4 16 1000 3.4 
62 1316 39 2.7 16 1000 2.7 

< 62 1320 37 2.6 16 1000 2.5 
64 1324 20 1.2 16 1000 1.1 
64 1328 22 1.4 16 1000 1.3 
65 1341 31 2.1 16 1000 2.0 
65 1345 42 3.0 16 1000 2.9 
65 1350 30 2.0 16 1000 2.0 
60 1401 0 0.0 16 1000 o.o 
60 1404 0 0.0 16 1000 0.0 
59 1444 20 1.2 16 1000 1.1 
59 1449 21 1.3 16 1000 1.2 
58 1517 35 2.4 16 1000 2.4 
58 1520 27 1.8 16 1000 1.7 
58 28 1.9 16 1000 1.8 
58 39 2.7 16 1000 2.7 
56 1528 0 0.0 16 1000 0.0 
56 0 0.0 16 1000 0.0 
54 1552 6 0.1 16 1000 0.0 
54 1557 4 0.0 16 1000 0.0 
49 1607 0 0.0 16 1000 0.0 
49 1621 0 0.0 16 1000 0.0 
53 1718 12 0.6 16 1000 0.5 
53 1722 10 0.4 16 1000 0.3 
53 1726 13 0.7 16 1000 0.6 
61 1756 15 0.8 16 1000 0.7 
61 1800 16 0.9 16 1000 0.8 
72 1820 0 0.0 16 1000 0.0 
72 1824 0 0.0 16 1000 0.0 
73 1833 9 0.4 16 1000 0.2 
73 1837 11 0.5 16 1000 0.4 



THE FOLLOWING INFORMATION IS SCREENING DATA. IT IS PRELIMINARY 
DATA GENERATED WITH CERTAIN METHOD MODIFICATIONS THAT REDUCE THE 
LEVEL OF CONFIDENCE ASSOCIATED WITH THE RESULTS. THE INFORMATION 
MAY BE USEFUL IN DETERMINING PLUME MIGRATION PATTERNS, AND 
RELATIVE SOIL CONTAMINANT CONCENTRATIONS, BUT NOT ABSOLUTE 
CONCENTRATIONS. 

AUGUST 27, 1q97 (CONTINUED) 

SAMPLE 
51 
51 
74 
74 

TIME 
1630 
1633 
1846 
1848 

RESPONSE 
0 
0 
1 
0 

NG INJ 
0.0 
0.0 
0.0 
0.0 

ATTEN 
16 
16 
16 
16 

UL INJ 
1000 
1000 
1000 
1000 

I! 

NET 
0.0 
0.0 
0.0 
0.0 



THE FOLLOWING INFORMATION IS SCREENING DATA. IT IS PRELIMINARY 
DATA GENERATED WITH CERTAIN METHOD MODIFICATIONS THAT REDUCE THE 
LEVEL OF CONFIDENCE ASSOCIATED WITH THE RESULTS. THE INFORMATION 
MAY BE USEFUL IN DETERMINING PLUME MIGRATION PATTERNS, AND 
RELATIVE SOIL CONTAMINANT CONCENTRATIONS, BUT NOT ABSOLUTE 
CONCENTRATIONS. 

AUGUST 28, 1988 (INJECT PORT TEMP PROBLEMS, COMPENSATE WITH 
OVEN TEMP). 

SAMPLE 
79 
79 
78 
78 
77 
77 
80 
80 
80 
B. BLANK 
B. BLANK 

TIME 
1001 
1006 
1009 
1030 
1036 
1041 
1047 

TIME 
1019 
1025 
1111 
1116 
1559 
1607 
1454 
1451 
1447 
1542 
1546 

RESPONSE 
77 
77 
85 

134 
152 
146 

64 
66 

RESPONSE 
23 
20 

118 
120 

NG INJ 
2.5 
2.5 
2.5 
5.0 
5.0 
5.0 
1.5 
1.5 

NG INJ 
0.0 
0.0 
3.9 
4.0 

70 
77 
52 

160 
220 

2.4 
46 
50 

8 
8 

l.C! 
1.1 
0.0 
0.0 

*1 B. BLANK IS THE BULB BLANK 

ATTEN 
2 
2 
2 
2 
2 
2 
2 
2 

ATTEN 
2 
2 
2 
2 

16 
16 

4 
4 
4 
16 
16 

UL INJ 
1000 
1000 
1000 
1000 

100 
100 

1000 
1000 
1000 
1000 
1000 

NET 
0.0 
0.0 
3.5 
3.6 

64 + 
76.4+ 
0.46 
0.1 

*2 HEAVY ENDS OF CREOSOTE ? PRESENT SAMPLE WAS TAKEN NEAR A 
TELEPHONE POLE. 
O.S. MEANS OFF SCALE RESPONSE 

... 



APPENDIX F 

DATA TRANSMITTAL 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

DATE: fd /JLf /87 
MEMORANDUM 

REGION 7 
25 FUNSTON ROAD 

KANSAS CITY, KANSAS 66115 

SUBJECT: D~ta Trans'!lit~al For Activity ~umber: . If< C, q lf 
S1te Descr1pt1on: A+\q\:'\-\:,s.. PLu.S. 

FROM: Robert D. Kleopfer, Ph.D. 6@vt 
Chief, Laboratory Branch, ENSV 

TO: Charles P. Hensley 
Chief, Emergency Planning and Response Branch, ENSV 

ATTN: 

Attached is the data transmittal for the above referenced site. This 

should be considered a Partial __ Corrected X Complete data trans-

mittal (completes transmittal of ------___,,...-----). If you have any 

questions or comments, please contact D.· Simmons at 236-3881. 

Attachments 

cc: Data File 
£'1-£ 
.SPF/) 
Ltift 7 i:!_ 

) ) ~ A . !:..w E i !2 

.,_ 

~::.~·- ... 

i 

;, 
v 

DEC 
(l ., .,,,,~ 

{~ ... 1-:J.:.J f 

·. ·-· 
--.~ 



EPA Region VII 

Data Qualification Codes 

U - Compound was not detected. 

M -Compound was qualitatively identified; however, quantitative value is 
less than contract required detection limits (CLP data); or value is 
less than limit of quantitation (EPA data). 

J -Compound was qualitatively identified; however, compound failed to meet 
all QA criteria and, therefore, is only an estimated value. 

I - Analysis attempted, but no results can be reported. 

0 - Sample lost or not analyzed. 

L - Value known to be higher than value reported. 

NA I - Sample was not analyzed for this compound. 

Codes for Flash Point Data 

L - The sample did not ignite or "flash." This is the highest temperature 
at which the sample was tested. It is possible that the material may 
be ignitable at higher temperatures. 

K -The sample did ignite or "flash" at the lowest temperature tested. This 
is usually the ambient temperature at the time of the test. It is possible 
that the material may be ignitable at even lower temperatures. 
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S i "t e N Llr:1 ~ e 1'"' : 

Site :~:~te: 

S:VlC #: 

(cit~cle c•r,e): 
RINSAIE! SED!ME~T! OTHER: ___________ _ 

YES 

; Ba~~le Co~tai~er : ~a~ Co:~r : ~reservative : Ana:ysis qecuested 

2 r--L JAR PL.! ROLE: NCNE PEST:C:DES 
8 CJZ :.=IR PUR PL.:=: NONE: BNA 
·=· 40 "r.L VIAL L.!~E NOI\iE VOA 

.: 

A 1 i C UC•t s: --~--

CO~MEN~S OF FIELD PERSCNNE~ 

. ' •. 

. . 

-----------------------------------------------------------------------
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Si~e Descriotion: ~ ~44/ .lfll/- - $.,.1~~ ~N#ISr~ t!JF-
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SO/. it- I~ V/51!..)1' PVI-~Tie.. /Ill C&?N:f;/...Sr4E#C:.'Y. THIS 1'-tA Y' .8£ &>v& .,-a R:.+I.IJ Y 

W/!!4 -r-H I$. .e. tJ A.J 8-;! .,._ B?. · 1"1 AJt:> 'fIt:: /1 C'--'4 y e fJ .~J rii>AI r ~,&'- .S&? 1 L.. • 
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-------------------------------~-------------------.-------------------
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~.S. ENVIRON~EN7AL PROT~CTIC~ ~GENCY, ~EG:CN v:: 
~NV:RJ~~EN7~L S~~VI:ES D~V. 25 ~UNSTO~ RD. XPNSAS CITY~ ~S E51l5 

----------------------------------------------------------------------
Site ~ame; ATLANTIC PUBL:C ~ATER SUP~LY 
Loca~~on: ATLANT:C !A 

.. 
' . 

----------------------------------------------------------------------
---------------------------------------------------------------------~-

'"'--"·=, ..... =.-· Y'"'-~7 :.,on.B '""•-v·'7-:l --~-.•.:..•--.,.,;;;;;;-• ~-~ .:w. ___ ;.;c-.... ~~_/-

C c i r~c 1 e c•r.e) : Sam:J~e Media 
~ DUST, RINSATE, SEDIMENT, 

Samole Sclit (circle one): YES 

SMC #: 

OTHER: ___________ _ 

NO 

.. ----------------------------------------------------------------------
; Sa~o:e Co~tainer : 7ag Coler : orEservative : Analys~s ~ecueste~ 

-----------------------·-----------------------------------------------
B oz JAR 
8 oz ..;.:~R 

-=-;_ 40 :V:L VIAL 

PURPLE 
PURPL~ 

LIME 

. . 

NO:-..:E 
NONE 
NONE 

PEST~CiiJES 

BNA 
VOA 

A 1 i c:: I.IC•t s: --~----

COMMENTS OF FIELD PERSONNE~ 

Site Descriction: 

S,AMP.t.e LACArt~tJ- '?AWSc L-()c:Ano,J -#- 5 
30 ,t:::r- t=Asr- ,-tee>SG C-OCA- v-t~AJ #" _s-. (11A12&>££'s ~s:"T,) 

___________________ ::_·~---------~--------------------------------------
!BM-OC 
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F:E:_D S:-iE:=:T 
~.S. ENVIRO~~~~~~L PROT~CT!CN ~GE~CY~ ~EG!CN v:: 

~~V!~CN~E~7~L SE~V!S~S ~:v. 25 FUNSTON RD. ~PNSAS CITY~ ~S 65115 

Site Name: ATLANT:C ~UBL!C ~AT=:~ SUP~LY 
Lccaticn: ATLANTIC :A 

Site ~1..1r:1jer: 

Si ~e Cc,ce: 

----------------------------------------------------------------------
~.-''.::.c.._,,.... Y"·~7 :y<,..,. 1'":> D- .-?o --'-•- .,~.....;. ;,.~ .:u·-~- aY,·~-

Samc!e Media (circ!e one>: 
~ DUS7. RINSATE~ SEDIMENT, 

Samo1e Sclit <cir=le one): YES 

-,r ,. ,.., 
l.J-...,;~,-, 

SiY!O #: 

OTHER: ___________ _ 

; Sa~cle Container : Ta~ Coler : Preservative : Analys~s Recuested 

: 

8 
a 
2 

oz JPR PURPLE 
oz :.~R PU:1PLE 
40 ~!.... VIAL L!l't:E 

: 

. . 

. . 

. . 

NO!\E 
NONE 
NONE 

. . . . 

PEST!CIDES 
BNA 
VCA 

Deoth:_Q::.1.~--- A 1 i c: •.lC•t s: __ $:_ ___ _ 

Samo 1 ers: __ PI.!!Y..£ __ ~0------------------

CO~~ENTS OF FIELD PERSONNEL 

Site Descriotion: F'.et>&S L.Ot:.A rto;<.J ::# 77 - ~ /.,1)0 Fe£/ EA>r 

t1~ P.ePt::£ t-,~.,-tPN ~ S· (_!IAI206-/;'5. /i!~~/.) 

: 

: 

-------------------~-~---------~--------------------------------------
IBM-PC 



~N~LYSIS TYPE: VOLATILES 

TITLE! ALANTA PWSTL~NTA PWS MATRIX! SEDIMFNT UNITS! UG/KG 
LAB: IT CERRITOS METHOD: 9302M01 ~$ k CASE! 7980 
S ~~ M F' L E F' F: E F' : ---_-- _ AN A L Y S T IE NT R Y : L 0 5- R F V I E' WE R : ... ··- ·-- ___ ·- .. _ ..{ _ f_l AT E : 1 l. I 2 4 / 8 7 

:HLOROMETHANE 
I:ROMOMETHANE 
'lNYL CHLORIDE 
:HLOROETHANE 

METHYLENE CHLORIDE 
"'CETONE 
:ARBON DISULFIDE 
_,1 DICHLOROETHENE 
lr1 DICHLOROETHANE 
TRANS-lr2r-DICHLOROETHENE 
:HLOF:OFORM 
1r2,DICHLOROETHANE 
2-I:UT .~NONE 
lr1r1 TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
lr1r2r2r-TETRACHLOROETHANE 
lr2-DICHLOROPROPANE 
TRANS-1r3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
lrlr2-TRICHLOROETHANE 
BENZENE 
CIS-1r3-DICHLOROPROPENE 
2-CHLOROETHYL VINYL ETHER 
BROMOFORM 
2-HEXANONE 
4-METHYL-2-F'ENTANONE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYL BENZENE 
STYRENE 
TOTAL XYLENES 

' ( 

H~994001 

13.U 
13.U 
13.U 
13.U 
32.U 
26.U 
6.6U 
6.6U 
6.6U 
6.6U 
6.6U 
6.6U 

I 
4.0M 
6o6U 
13.U 
6.6U 
6.6U 
6.6U 
6.6U 
6.6U 
6.6U 
6.6U 
6.6U 
6.6U 
13.U 
6.6U 
13.U 
13.U 
2.0M 
6.6U 
6.6U 
6.6U 
6.6U 
6.6U 

*;+: NOTE: N/A MEANS NOT ANAL YZ.ED ** 

It~99 4002 

12.U 
12.U 
l2.U 
12.U 
21.U 
20.U 
6.0U 
6.0ll 
6.0U 
6.0U 
c-..ou 
t .• ou 

J 
6.0M 
6.0U 
12.U 
6.0U 
6.0U 
6.0U 
6.0U 
6.ou 
6.0U 
6.0U 
6.0U 
6.ou 
l2.U 
6.ou 
12.U 
l2.U 
20. 
6.ou 
6.ou 
c-..ou 
6.ou 
c-..ou 

*** I MEANS ANALYZED BUT INVALID DATA *** 

IK994003 

-12.U 
12.U 
12.U 
12.U 
27.U 
26.U 
6.2U 
6.2U 
6.2U 
6.2U 
6.2U 
6.2U 

1 
6.2U 
6.2U 
12.U 
6.2U 
6.2U 
6.2U 
6.2U 
6.2U 
6.2U 
6.2U 
6.2U 
6.2U 
12.U 
6.2U 
12.U 
12.U 
29. 
6.2U 
6.2U 
6.2U 
6.2U 
6.2U 



ANALYSIS TYPE! SEMIVOLATILES-PAGE 1 

TITLE! ATLANTA PWS MATRIX! SEDIMENT UNIT$! UGIKG 
LAB: IT CERRITOS METHOD! 9302M01 S CASE! 7980 
S to~ ~iF' L E P REP : _ _ _ _ _ _ _ ~~ N A L Y S TIE" NT F: Y : L 0 6 R Et,.J I F WE R : _____ ~ -· .. ~ T.lt"lT E" : 11 I 2 4 I 8 7 

IK994001 IK994002 IK994003 

f'HENOL 430.U 400.U 410.U 
BIS<2-CHLOROETHYL> ETHER 430.U 400.U 410.U 
2-CHLDROPHENOL 430.U 400.U 410.U 
1,3 DICHLOROBENZENE 430.U 400.U 410.U 
1,4 DICHLOROBENZENE 430.U 400.U 410.U 
BENZYL ALCOHOL 430.U I)OO.U ~lO.U 
1,2 D I CHLOF:OBENZENE 430.U ~oo.u ft.lO.U 
.:::!-METHYLF'HENOL 430.U -100.U ~10.U 
BIS<2-CHLOROISOPROPYL>ETHFR 430.U ·~00. u 1\lO.U 
4-METHYLPHENOL 430.U 1\00.U ~1o.u 
N-NITROSO-DIPROPYLAMINE 430.U I)OO.Ll 410.U 
HEXACHLOF:OETHANE 430.U t100.U 410.U 
Nl TF:OBENZENE 430.U 400.U 410.U 
ISOPHORONE 430.U ~oo.u 410.U 
2-NI TROF'HENOL 430.U 'lOO.U 410.U 
2,4-DIMETHYLPHENOL 430.U 400.LJ 410.U 
I!HlZOIC ACID 2100.U l.900.U 2000.U 
BIS<2-CHLOROETHOXY> METHANE 430.U 400.U 410.U 
2,4 DICHLOROPHENOL 430.U 400.U 410.U 
1,2,4-TRICHLOROBENZENE 430.U 400.U 410.U 
NAPHTHALENE 430.U t100.LJ 410.U 
4-CHLOROANILINE 430.U -100.U 410.U 
HEXACHLOROBUTADIENE 430.U 400.U 410.U 
4-CHLOR0-3-METHYLPHENOL 430.U 400.ll 410.U 
2-METHYLNAPHTHALENE 430.U 400.U 410.U 
HEXACHLOROCYCLOPENTADIENE 430.LI 400.U 410.U 
2,4,6-TRICHLOROPHENOL 430.U 'lOO.U 410.U 
2,4,5-TRICHLOROPHENOL 2100.LJ 1900.U 2000.U 
2-CHLORONAPHTHALENE 430.U 400.U 410.U 
2-NITROANILINE 2100.U :1900.LJ 2000.U 
DIMETHYLPHTHALATE 430.U 400.U 410.U 
ACENf~F'HTHYLENE 430.U .-too.u 410.U 
3-NI TF:OANI LINE I I I 
ACENAF'HTHENE 430.U ft.OO.U 410.U 
2,4-DINITROPHENOL 2100.ll 1900.LJ 2000.U 
4-NITROPHENOL 2100.U 1900.U 2ooo.u 
II I BENZOFURAN 4 30. u· 400.U 410.U 
2,4-DINITROTOLUENE 430.U 400.U 410.U 

** NOTE: NIA MEANS NOT ANALYZED ** *** I MEANS ANALYZED BUT INVALID DATA *** 



ANALYSIS TYPE! SEMIVDLATILES-·PAGE 2 

TITLE! ~TLANTA PWS MnTRtX: SEDIMENT UNITS: UG/KG 

~:~~~;.L~ T F·~~~~ =~~: ___ ANHL Y ST /ENTRY! L07 ~~~i~~~R i 302 ~~:._ --~~ -~- i;~~~; ~ ~~~4/87 

2,6-DINITROTOLUENE 
/ DIETHYLPHTHALATE 
4-CHLOROPHEN~~ PHENYL ETHER 
FLUORENE 
4-NITf.:OANILINE 
4,6-DINITR0-2-METHYLPHENOL 
N-N I TRDSOD I F'HENYLAM I NE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTHCHLOROPHENOL 
PHENANTHRENE 

"ANTHRACENE 
'DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3' DICHLOROBENZIDINE 
BENZO<A>ANTHRACENE 
BISC2-ETHYLHEXYL>PHTHALATE 
CHRYSENE 
DI-N-OCTYL PHTHALATE 
BENZD<B>FLUORANTHENE 
BENZO<K>FLUORANTHENE 
BENZO<A>F'YRENE 
INDEN0(1,2r3-CD>PYRENE 
DIBENZO(A,H>ANTHRACENE 
BENZOCG,Hri>PERYLENE 

11<~994001 

,30.U 
430.U 
430.U 
430.U 

2100.U 
2100.U 
~30.U 
430.U 
430.U 

2100.U 
430.U 
430.U 
llO.M 
430.U 
430.U 
430.U 
860.U 
430.U 
.l\30.ll 

"430.U 
-130.U 
430.U 
.1\JO,U 
430.U 
430.U 
430.U 
430.U 

** NOTE! N/A MEANS NOT ANALYZED ** 

IK994002 

400.U 
400.U 
400.U 
400.U 

1900.U 
1900.U 

.1\00.U 

.,oo.u 
400.U 

1900.ll 
420. 

99.M 
.1\00.U 
950.U 
BBO.U 
1\00.U 
i90.U 
.1\00.U 
400.U 
.1\00.U 
400.U 
~oo.u 

ft.OO.U 
400.U 
400.U 
400.U 
400.U 

*** I MEANS ANALYZED BUT INVALID DATA *** 

IK994003 

410.U 
BB.M 

1\lO.U 
410.U 

2000.U 
2000.U 

410.U 
410.U 
410.U 

2000.U 
160.M 
~lO.U 

410.U 
3BO.M 
340 .1·1 
410.U 
820.U 
220.M 
410.U 
220.M 
410.U 
500. 
410.U 
240.M 
180.M 
410.U 
410.U 



ANALYSIS TYPE: PESTICIDES 

TITLE: ATLANTA PWS MATRIX: SFDIMENT UNITS! UG/KG 
U~B: IT CEF:RITOS METHOD! 9302M01 ~<) t,.,.. CASE! 7980 
S ~~ M F' l E F' REF' : _ _ _ _ _ _ _ AN A L Y S T IE NT R Y : L 0 8 R E IJI EWER : _ .. _ .. ·- __ ·- ~ L fit'\ T E : 11 / 2 4 I 8 7 

IK994001 IK994002 IK994003 

~LPH~"-1-BHC 21.U 19.U 20.U 
BETA-BHC 21.U 19.U 20.U 
DELTA-BHC 21.U 19.U 20.U 
3t~MMA-BHC 21.U 19.U 20.U 
r!EPTACHLOR 21.U 19.U 20.U 
4LDRIN 21.U 19.U 20.U 
rlEPTACHLOR EF'OX I DE 21.U 19.U 20.U 
ENDOSULFAN I 21.U 19.U 20.U 
DIELDRIN 42.U 9.0 40.U 
4,4'-DDE 42.U 38.U 8.4M 
ENDRIN 42.U 38.U 40.U 
ENDOSULFAN II 42.U 38.U 40.U 
4,4'-DDD 42.U 38.U 40.U 
ENDRIN ALDEHYDE 42.U 38.U 40.U 
ENDOSULFAN SULFATE 42.U 41. 27.M 
4,4'-DDT 42.U 38.U 40.U 
ENDRIN KETONE 42.U 38.U 40.U 
METHOXYCHLOR 210.U 190.U 200.U 
CHLORIIANE 210.U 190.U 200.U 
TOXAPHENE 420.U 380.U 400.U 
AROCLOR-1016 210.U 190.U 200.U 
AROCLOR-1221 210.U 190.U 200.U 
AROCLOR-1232 210.U 190.U 200.U 
AROCLOR-1242 210.U 190.U 200.U 
AROCLOR-1248 210.U 190.U 200.U 
AROCLOR-1254 420.U '380.U 400.U 
t"--ROCLOR-1260 210. ll l90.U 400.U 

** NOTE! NIA MEANS NOT ANALYZED ** 
*** I MEANS ANALYZED BUT INVALID DATA *** 



TITLE: ATLANTIC PUBLIC 
LAB: IT CERRITOS 
ANALYST/ENTRY: LT 

MATRIX: SOIL 
METHOD: 9302M01 
REVIEWER: STANTON 

UNITS: UG/KG 
CASE: 7980 
DATE: 11-24-87 

TENTATIVELY IDENTIFIED COMPOUNDS 

SAMPLE NO. COMPOUND NAME** FRACTION EST. 

IK994001 NONE VOA 
IK994001 2 HYDROCARBONS BNA 300 
IK994002 NONE VOA 
I I<994002 MOLECULAR SULFUR BNA 400 
IK994002 UNSATURATED HYDROCARBON BNA 300 
IK994002 BENZO[JJFLUOANTHENE BNA 300 
IK994003 NONE VOA 
IK994003 MOLECULAR SULFUR BNA 3000 
IK994003 7 HYDROCARBONS BNA 200-900 
IK994001 5 UNKNOWNS BNA 200-3000 
IK994001 7 UNKNOWN PHTHALATE BNA 200-700 
IK994002 8 UNKNOWNS BNA 200-800 
IK994002 UNKNOWN PHTHALATE BNA 300 
IK994003 11 UNKNOWNS BNA 200-3000 
IK994003 UNKNOWN PHTHALATE BNA 300 

CONC.* 

J 

J 
J 
J 

J 
J 
J 

. J. 

J 
J 
J 
J 

*Thls is a crude estimation based on response relative to an 
internal standard. An authentic standard has not been run. 

**The compounds were identified using a library search routine. 
Authentic standards have not been analyzed to verify compound mass 
spectra and retention times. 

1 



TO: 
THRU: 

FROM: 
THRU: 

DATE: 

ECOLOGY AND ENVIRONMENT, INC. 
Kansas City TAT 7 Office 

MEMORANDUM 

R.D. Kleopfer, Acting Chief, LABO 
Ron McCutcheon, DPO~ 

Jeffrey Stanton, TAT ~ 
Audra Gier, ATATL ~ 
Paul Kopsick, ATATL~ 

November 24, 1987 

SUBJECT: Review of data for Atlantic Public Water Supply 
TDD# T07-8709-002 
PAN# T07-Z054-QSC 

These data were reviewed according to the "Laboratory Data 
Validation Functional Guidelines for Evaluating Organic 
Analyses," April 11, 1985 revision and the "Laboratory Data 
Validation Functional Guidelines for Evaluating Pesticides and 
PCBs." 

The following comments and attached data sheets are a result 
of Ecology & Environment's review of the above mentioned data 
from the contract laboratory. 

CASE NO.: 7980 
CONTRACT NO.: 68-01-726 
SITE: Atlantic Public Water 
SMO SAMPLE NOS.: GC866-868 

LABORATORY: IT Cerritos 
METHOD NO.: 9302M01 
MATRIX: Soil 
EPA SAMPLE NOS.: IK994001-003 

1. These analyses were for total organics (volatiles, 
extractables and pesticides/PCBs> per low level IFB protocol. 

2. Bromofluorobenzene <BFB> and decafluorotriphenylphosphine 
<DFTPP> tunings and mass calibrations were satisfactory for the 
GC/MS volatiles and extractables analyses. 

3. In the initial and continuing calibrations for the 
volatiles/extractables, 2-butanone and 3-nitroaniline had weak 
responses <average RRFs or RF50s less than 0.05>. Associated non­
detects have been invalidated as a result. 

In the volatiles/BNA continuing calibrations, various 
compounds exceeded i.-difference limits, however no positives were 
associated with these. 

All system performance and calibration check compound 
criteria were met. 

Pesticide initial calibration linearity was demonstrated as 
the differences between calibration factors for Aldrin, Endrin, 
DDT and DBC had less than 10i. RSD in the linearity evaluation 

1 



check. The continuin~ calibrations heptachlor and methoxychlor 
exceeded /.-difference limits, but as no positives were associated 
with these calibration checks, no action was taken. 

4. Methylene chloride, acetone and toluene were reported in the 
volatiles method blank. Results for these volatiles in the 
samples were qualified by blank rules. 

Two unknowns <scan #s 509 and 518) were reported in the BNA 
method blank. No unknowns with similar scan #s were reported on 
the tentatively identified compounds lists. 

No pesticides/PCBs were reported in the pesticides method 
blank. 

No field blank was associated with this set of data. 

5. GC/MS instrument performance was satisfactory based on a 
comparison of internal standard response areas in the samples 
versus those in the associated daily calibrations. 

Pesticide instrument performance was satisfactory based on: 

a. DDT retention times were greater than 12 minutes. 

b. Endrin and DDT breakdown were less than 20/.. 

c. DBC retention time shifts were less than 2/. <packed 
columns>. 

d. Positive responses for pesticides in the samples fell 
within the established retention time windows. 

e. The analytical ~equence was followed. 

6. All surrogate recoveries were within control limits for the 
volatile, BNA and pesticide/PCB analyses. 

7. All matrix spike RPDs were in control and all recoveries 
were in control with the exception of those of Dieldrin in the 
pesticide fraction, which were high. As the recoveries of 
dieldrin in the matrix spikes were almost identical, this would 
indicate a matrix effect for this sample. THe lab had indicated a 
retention time shift for gamma-BHC in· the matrix spike duplicate 
of this sample due to matrix effects. Matrix spike limits are 

,advisory only. 

8. GC/MS confirmation of pesticides in the samples was not done 
as their concentrations were not high enough. 

9. No performance evaluation sample was associated with this 
set of data. 

2 
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10. Calculations were checked, and though the lab deviated 
drastically from the method in the manner in which their extracts 
were split and in the amount of internal standard used, the 
calculations were eventually found to be correct. 

3 



CHAIN OF CUSTODY RECORD 
ENVIRONMENTAL PROTECTION AGENCY REGION VII 

I ACTIVITY LEADER(Print) I N~ME OF SURVEY 0~ ACTIVITY .)1~~~ ?~ COLI~CTJO~ I 5HEE1 .---. 
DVzA Jo~ :-_If I/. I _;:::_. . ·t r-r..AIV;-rc._ ·-v,:::o c: <-v.4 r€iL :..'-' L7DAY MONTH YEAR l I I 

CONTENTS OF SHIPMENT F .Z::...I d:>l ·74·<A 
TYPE OF CONTAINERS SAMPLED MEDIA RECEIVING LABORATORY 

SAMPLE ' .. ·- ............. VOA SET c other REMAAKS10THER INFORMATION 
NUMBER CUBi'i'Ai'NTh 'B"5'i'fLE B'1ii"ill B'1ffi"i:'E (2 VIALS EA\ 

~ 
E (conditiOn of samples upon rece1pt. 

~ "' other sample numbers. etc 1 
NUMBERS OF CONTAINERS PER SAMPLE NUMBER ; ~ " "' 

I:.:..')<;'.~ crpl I I ") / y ,.,.,...._..~::;;~:~~ -'~Ep;t/,..., ~ ,···I.JCf-'~T"'£_,1TIC'A../ 
.:.-

Ik194 'PtJf>? I 7 I _::.... IX r-:- ::~, 8'-IE .1.-fE/>Js.'~ (::: o/ ... n:E>vr,f!Ar'o'v 

TK'/ 4 4 ¢¢? I ? I f)( =--·- ~. 1'?.!.6' -.tf,.-PI'-"~~ ·:·ctVCt.-=JVn.·•r"#,..., 

' 

-

DESCRIPTION OF SHIPMENT MODE OF SHIPMENT 

L~ PIECE(S) CONSISTING OF I BOX(ES) --COMMERCIAL CARRIER: 
--COURIER 

E:''{;d.~d.•i--!>-1-ICE CHEST(S); OTHER ......;L_sAMPLER CONVEYED (SHIPPING DOCUMENT NUMBER! 

PERSONNEL CUSTODY RECORD 

REL~ISIJED BY (~~nR) DATE t-8 TIME RECEIVED BV /.., REASON FOR CHANGE OF CUSTODY 

&-at ':fk/ ;· .· v. .) / .'? ,..r /~ .#' 

~~~-:~~~'- u'N~~~;~ I "7. ,-. /200 I ' ,.---,· . J:.>~·i?< =-/. / -· .tc.. .... ·~~ hfsE'A.u{D ,.r UNSEALED r ~ ,-l -(----~ 

lELINQUISHED BV DATE TIME RECEIVED BV REASON FOR. CHANGE OF CUSTODY 

QsEALED UNSEALEDr hsEALEO UNSEALED r 
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APPENDIX G 

GEOGRAPHIC EXTENT OF PCE PLUME, ATLANTIC, IOWA 
PLAT-1 

G-1 
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GEOGRAPHIC EXTENT OF PCE PLUME 
ATLANTIC PUBLIC WATER SUPPLY 

ATLANTIC, IOWA 

CONCENTRATION\t 
OF PCE IN UGIL 10 

0 
• 

EX PL ANATION 

MUNICIPAL WATER WELL 

SOIL GAS SAMPLE LOCATION SAMPLE COLLECTED 

SOIL - GAS SAMPLE LOCATION - SAMPLE NOT COLLECTED 

FULL VACUUM RELEASE WAS NOT ESTABLISHED IN COLLECTING SAMPLE 
DUE TO HIGH CLAY CONTENT OF SOIL. 

CONCENTRATIONS OF PCE EXPECTED TO BE HIGHER THAN INDICATED. 
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BASE PHOTOGRAPH; 1-i . GENE McKEOWN & ASSOCIATES INC . 1979 
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